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Rice h>aiUtm for Bengal^ Behar, and' Orissa.^ 

) 

The information recently published in detail regarding 
the yield of rice, descriptions raised, cost thereof, and mode \ 

3 

of cultivation in Lower India, lias, it would appear, beei\ read 
with interest by many Membei’s’of the Society and the gejier- 
al public. The rccpiest for a tabulahMi statement of such 
ihf’>vmation.'|ias since been brought so urgen+ly to the notice 
of the Council, that it b^s been resolved tq re-produ^ it in 
the following condensed form, as a companion to that already 
; given, in Vol. IL, Paid; 1, (N. S.) pages 25 to 137. ^ 

‘ 4 ' ' 

VOl. 2, PART II, l»w SEMES. 






Note on Sericulture in British Burma ; by IjT.-Coi. H. A. 

Browne^ I)eyy. Ommissioner, Thayetmyo: with a few 

remarks thereon .by Capt. Thomas Hutton, F. G. 8. ; 

C, M. Z. /S.j Corresponiiny MemUjer of the Society. 

Colicerniug the^ period at wliicli and the country from 

, which the silk-worm and mulberry 

Introdudionof bilk-worm. /* • i 

were first lutrodutfed irfto Burnfa,# 
jnothing certain can be ascertained from the traditiqjis of the 
people thems^ves. l^rom time immemorial, the present silk- 
growers and their •fore-fathers Jiave .been engaged in the 
manufactuse. Neither the^worm nor the mulberry are hj|^- 
genous, i. e., -neither of them ar^ found in a wild state. They 
aiipear therefore to have been imjwrted, and I am inclined to 
agr(?e wifli the jtrevailing belief that th^ were introdueed 
by the vallcy«of, the Irrawaddy from ’Assam or China, and 
not across the mduntains from India. 

2. The occupation of manufacturing silken British Burma 
is a lucyative one, and .many parts 

Occupation diatastcAil. i ♦ *, , i , 

ot the .country are admirably adapt- 
ed for it. That under these circumstances the occupation is 
not more extensively followed than it is, is due msunly to 
the Budhistift prejudice against the taking of life. The ma- 
nufacture of raw silk of the best quality involves the death of 
the chrysalis in the cocoon, an act of impiety lyhich is looked 
upon by orthodox Budhists with horror. The people who 
live by the commission of this sin therefgre are consi&ered by 
their neighbours as of low caste,'* if such a term can be 
appropriately used with regard to a people who acknowl^ge 
no distinction of caste. The silk-growers live in villages by 
themselves, and hold but* little social intereburse with their 
neighbours /for? Year of being taunted with* allusions to the 
wickedness of their callvig. In the Elstem Yooia ran^e these 
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I)eople^ though of pure ^Bumian descent, have come to lx* 
regarded as a distinct tribe and are called Yabaings or Za- 
baings. 

3. The Burmaii mulberry (Moms Indim ?) is a thin, 

lanky shrub, throwing out several 
Cultivation V)f mulberry. • i i 

vertical shoqts frOin near the ground, 

and growing to a height of eight or ton feeti It has no 
flower or fruit, and is propagated by cuttings. After about 
three years, a plantation of mulberry trees ceases to produce 
good and shcculdht leaves, and is then uprooted or abandoned. 
The plant is grown chiefly oij the slopes of hills, but a small^ 
quantity is likewise produced on alliivial soil ty the inifigin 
of mountain streams, where it appears to ‘thrive well, though 
th^ silk produclid in such localities is inferior to that obtained 
on high land. The Burmans^call Jt Po-tsa-beng^^ (literally 
silk-worm^s food tree.^^) I am not aware whether it diiUirs 
from the Morns Indieay but have sent some plants to the 
Horticultural Society at Rangoon with the view* of ascertain- 
ing its species. 

If the mulbernr" leaves fail, the worms are fed on the. leaves 
of the Bromsonetia ]}(^pj/rifera (Burmese iVIahlaing-beng) a 
tree belonging to the mulberry family, from the bark of which 
Barmans also make their coarse paper known as “ paralack,^* 
The leaves of the above two trees are the only ones ever used 
to feed*silk-worms upon in British Burma, or at tleast in tliis 
Distriot. 

4. The silk j)foduced in Burma, tliough admirably adapted 

for the manufacture of the strong 
Inferior quality of silk. . 

' ^ coarse silks Iso universally worn by 

the natfves of the country, is of a ‘very rough and inferior 
description, and wouldj if is believed, bo almost unsaleable in 
Europe. The European value of a specimen of it was in 1855 
estimated by the Calcutta Chamber of Commorce at 5 shil- 
lings or 6 shyKngs h pound, or not mudfrjpaore than half 
the price whicli it fetches in the* local parket. , * 



SericuUiire in Briiisk Biirha, 


193 


5. In British Burma the maiiufaeture of silk is carriedLon 
. . „ , . in the Districts of Prome, Thayet, 

otatistics of production. -i . i 

Henzaxlah, and Toungoo, and m the 

northern portion of the Rangoon District. The mulberry is 
grown eh icily on the slopes of the Yoina range — 4)he water- 
shed bgtweeii^the valleys of.thp Irrawaddy and Sittoung. A 
small (quantity also is grown on the eilfetern 'slopes of the 
Arakau range, and'* a still smaller quantity# in the valley of 
ilie Pairee stream whi(?h rises on the Arakan rangu^ The siUc 
produced here (on the Pairee) fetches a lower price than that 
%Town on ‘the jiigh lands; but the people make a 'profit by 
the sale of the oggrf whicli, are taken across to the silk- 
growing localities on the east of the Irrawaddv,anc>sold tWe. 
The wlioic of the silk produced is used in local manufacture’s. 
None of it, it is bcjieved, finds its way to the Rangoon 
nuMvct. , 

From the information I have col]ect(?d, the following appear 
to be the most prominent statistics connected Avith Sericul- 
ture in the Districts of Prome and Thayet, the two northern- 
most Districts of Pegu extending ou both sales of ttic Irra- 
waddy, from the Yoma range mt the east to ^he Arakan 
mountains on the west, covering nm area of 5,500 square miles 
and coutainiug a population of 300,71 ‘2 souls. The numbejr 
of persons engaged in silk culture is 713, of whom* 2 are 
nu‘ii, and 29f woinen. The number of acres under mulberry 
cultivation is 152, an^ the •average aiimuij out-turn of raw 
silk ispr),469 viss (I viss=3‘05lbs.), or about 9 tons. The 
I>rice of the raw silk wlien brought to the markets ou the 
river bank varies between Rs. 15 and list 31 a viss, and the 
average price is about fis, 20. Th^ value of the whole at 
this rate will be Rs. 1,09,380, or £10,9SS. The above statis- 
tics for Prome and Tlia vet may be depended upoif as tolerably 
awiirate, though, as the information is^ obtained from silk- 
growers theAisiives, the out-Jurn of silk is i*obably rather 
under than ovei^the marfv. 1 have no statisticig" tq guide me* 
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in estimating the amount of silk produced in the other Dis- 
tricts, but I have travelled through them and believe that the 
following estimate is not far wrong. 

Toungoo probably produces as much as Promc and Thayet- 
myo together, and Rangoon and Tharrawaddy together about 
the same amount. This will make the totiil out-turn of raw 
silk in Pegu amount to 16,400 viss, or about 27 tons, of the 
value of £32,800 

Silk is produced also along the Yoma range beyond the 
British frontier in Burma Proper. 

6 . The method pursued bv the ‘manufacturers of raw silkc 

in British Burma is rude and care- 
Method of manufacture. , i 

‘ less m the extreme. All tlm ])ro- 

ces^es are carried on in the ordinary^ bamboo dwelling-housc^s t)l' 

the country, which are open tc all the elj-unents, and geu(*rally 

smoke-begrimed and dirty. The worms and cocoons shf*re 

the accomrapdatioir with the fafiiily of the house-owner, and 

live and thrive in close proximity to the place where the 

culinary and other domestic oi>crations of the household are 

carried oi?. * 

The Japanese silk-worm is said to be of su(di delicate orga- 
nization as to be seriously affected by bail smells or fainUfd 
air. He certainly must be a much more sensitive insect than 
his Burman Convener ^ and his life in a Burman hut would be 
a very brief one. • ‘ 

The plant of a Burmese silk filature is simple and inexpen- 
sive, consisting only of the following articles : — A number of 
circular flat trays with slightly raised edges. They arc made 
of strips of bamboo^ plaited, and are from 2 to 4 feet in dia- 
meter j some neatly made circlets of palm leaves three or four 
inches in diameter 3 gome strips of coarse cotton cloth; a 
common docking pot ; a small bamboo reel ; a round block oi 
w<iK)d, iirith handle and axes turning on wooden or bambOo 
supports, and t. Iwo-pronged fork. 

^ The differeikt processes comnaencingrfrom the the time when 
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the eggs Ure laid are as follows vTlie males and females 
having completed the procreating process, the males are 
tlirown away and the fenjalcs placed within palm leaf circlets 
on a sheet of coarse cotton cloth, two or three feet square, 
llie eggs are then deposited on the cloth, and as they adhere 
to it the cloth hecome^ cwered with circular cartoons of eggs. 

. These cartoons when sold, are sold at« the rate of about 
eight for a rupee. • 

The moths having completed the laying of. ^heir eggs^ 
which tiiJkes them about a day, tli^‘y (the •moths) are thrown 
>;\^ay. Tlw pieces of cloth* with wrapped up 

and l?ft to themselves. • About the eighth day the eggs are 
halched*: the cloths are theit oj)ent51 anclr worms begin to ap- 
pear. As the worms, tiny |([ttle black specks* emerge, tlity 
are swept by a feather^ off tfie clo^th on to a tray. The worms 
cHr^ tenaciously to the cartoons and cannot be shaken off. 
Tlie feather-brushing oj)cralioft, though rough, does not ap- 
pear to hurt tlfenf. The produce of one circular cartoon will 
more than fill one large tray 2 or 3 feet in diameter wdth 
worms when full grown. The wyrms are* hatched in the 
morning. In the afternoon they ^re fed with finelv chopped- 
up pieces of the tenderest mulberry leaves. This goes on for 
four or five days, when the worms become torpid, sleep for 
21 houi*s, and shed their skins. They^ then become \t)ijcious 
and re([uire i)l^iity of ?5trong leaves. JJeyond being plentifully 
sup})lied with food, the^ receive bqt little care. little 

attention is i)aid to cleanliness. They live and thrive on 
heaps of excreta and refuse leaves, and they bear handling of 
tlie most rough and reckless description, heipg scraped up in 
handsful and tossed abouC in a way which looks most danger- 
ous to their delicate frames. 

Their only enemy appears to be a kind of blue-bottle Ity*^ 
wlfich, when a tfay is exposed, alights for a second, punctures 
and lays its 4eggs on the body of a \vorm. * /These worms 
becon^e unhealthy, and are generally V.^ked out and thrown 
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down tliroiigh the bamboo flooring to the fowls winch lie in 
wait for them below the house. If such worms are allowed to 
make cocoons, the fly eggs develop in the chrysalis and spoil 
the cocoons. To protect the worm from this fly, the trays are 
generally kept covered with a cloth. 

Tlie silk-worm^s existence Jasts 'about 30 ‘days, during 
which period he i*:>eeomes torpid and moults four times. 
,When “ripe/^ or ready fo commence eoc'wning, tlioir colour 
changes from a bluish to a pinky white. The rijx? ones are 
then picked out by the hand and thrown in heaps on to a 
small trrfy, in which tliey ar^ convwcd to the cW(^oiiing tra\^^ 
This is a large sized tra\^ 3 or 4 het in diameter, within 
which a hmg ril)boii of plaited bamboo, a couple of inclu‘s 
wike, is \vouik1 round and round yith its edges on the flat ot‘ 
the tray. The worms are then taken up in handsFul and scat- 
tered with as little care as if they were so many grain'^ of 
corn over the tray. They gnlJually find their places and 
then spin their cocoons, attaching them to the walls of the 
plaited bamboo. 

hilat this operation Is going on, the trays are covered 
W'ith a (vlo^h. The cocooiis are generally yellow; some few 
are pure white. In 21* hours the cocoons are c<)nij)lete<l. 
They are then torn away from the tray and placed in l>askets. 
In twp Or three days those cocoons from which the best silk 
is to be reeled are taken out and placed in a pot (the family 
cookiifg pot) of water, wl-ieh is allowed to simmer over a slow 
fire. Above the pot is placed a pair of cross stiekfi from 
which a bamboo reel is suspended, and bi?side the pot is a 
wooden cylinder turuing on a trestle.’ Some filaments of silk 
are caught and drawn out of thy pot, run over the bamboo 
reel, and fastened to tfle (jylinder. 

• Then the*reeler (generally a woman) with an iron fork in 
one hand and the handle of the cylinder inithe other, keeps 
catching up the filaments in the pot with the fork and reeling 
^^them 0 ]\fip ^he cylinder. Tlje thread produced is coarse and 

f t 
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dirty, and brings with it from the pot bits of pupa and otljer 
refuse, all of which goes with the silk on to the cylinder. 

The silk in the pot having been exhausted, the denuded 
grubs are taken out and fried in oil ; they form a savomy 
addition to the family dinner. * 

Those cocoflns wKigh are left to produce moths are ready in 
about eight days. The moths are then #formed. As they 
emerge they are put. into large trays and kept there for a day,. 
• during which time the coupling process goes on.. • The maleg 
having b^en thrown away, the feijiales are arranged on a cloth 
'y before described to lay their eggs. * 

A toarse anJ inferiou kind of silk is reeled off the cocoons 
which have been allowed •to coine to maturity.. This ^Ik 
fetches only :a third of the pjjice obtained from those cocoons 
which are reeled whilst tlfe chrysalis is still in them, but as, 
by rtiis process, the sin of taking life is avoided, it is preferred 
by some who are more attentive to the duties of religion than 
their neighboufs. • 

The length of the different stages making up the cycle of 
the IJurman silk-woiWs existence is^as follow^ : • 

••• ^ days, o^; 11 days in cold weather. 

Worm ... 30 „ 

Cocoon ... 8 „ 

Moth ... 1 „ 


Total ... 47 days 


From the completion of the coeooii to the appenratice^of the 
worm therefore • there are only 17 day* in the hot v^ather 
and iiO days in the cold weather. Thi{! is altojjethcr too short 
a time to allow of the Barman species being conveyed to 
Australia (by one stage at least) with any hope ofbucce®. 

7. The chief*mcrit of the Barman §ilk-worm appears to 

Improvement o/rilk manu- ^ ^*8 extreme hardines# as compared 
f fttfture in Britinh Bukina. qj^hcr SpC^icS. IjV'llgtlier the 
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coarseness of its silk is^inhcwnt m the nature oflhe worm, 
or is due to the rough and careless manner in whi(?h it is 
treated, my limited knowledge of silk manufacture dm's not 
enable me to say. There eertsiinly appears to be room for 
improvement ;>s far as concerns the manufacture of silk 
for the European market. ^Vhcj:her tbe maiiufacdure of such 
silk would pay the growers ln^tter than the manufacture ^f 
, the coarse stuff dhey now produce, I canduirdly s:iy. Hut any 
^recommenihitions for the improvement of the j)resent system ot* 
silk culture made by a person liaviiig a comi)eteiit k«o\vledgi‘ « 
of the subject, would not tbc wasted on the Biirman silfT 
growers, provided such recopimendiKions were at afl fea- 
sij^Ie. • . ^ ' * 

The silk growers are quite re^ly to adopt any measures, 
whether by the introd actum of new, breeds of si Ik- worms or 
the improvement of their machinery, which may )>c expdctiHl 
to be profitable. * 

Thayetmyo ; 

Remarks hy Capt. IIuiton. 

« 

Para, 3. — T doubt if the mulberry tree is the Morns 
Indica, as doubtfully stated, because it is ru/t the character 
of that species, to be " kiiu and lanky, throwing out several 
vertical shoots from near the ground and growiiig to a 
heigh^; of eight or ten feet. 

Morns Indica ‘of’ the North-Western Provinces, the leaf of 
which Mr. Scott recognized, gro.w8 straight up in one stem, 
ahd becomes a stunfy tree of from 25 to 30 feet high j it is 
a fine, handsome, wide-spreading species. Besides which, it 
'bears both flowers apd fruit. The notion that mulberry trees , 
after .three ^ears cease to produce good and sbeculent leaves 
and is then^ito be uyrooted apd abariOoned, U simple nonsense, ^ 


Horace A. Browne, 


Deputy Com m iss 'wnir. 
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founded Sipon some wise orotcKet of the people ! At thrpe 
years pld the tree produces no fruit, because it has not yet 
arrived at maturity I Silk produced on the banks of streams 
is always inferior to tliat from drier soils ; the tree requires 
a moderately damp soil, but not a watery one. 

If the mulberry’ Reaves fail, the worms are fed on the 
leaves of the Bromsmieila papyrifera, a J^ree belonging to 
the mulbt^rry family.^' This is a nbvelty, fcr hitherto no . 
•proper substitute for the mulberry leaf has beo» found \ it^ 

, may LHvntually prove to be a discovery of some importance, 
the Society should lose no. time in procuring young 
j>vintf and the seedM of .the tree. 

Pam.^ (i. — -No really gooef silk can be'expected from Burijaa 
while the worms are subjectc|l to such vile treatment. 

I am mucli inclined to tlfink that the species here described 
is ntit to be found among those domesticated in Bengal, for first, 

I kiKiw of no species* that deposits its ova in rings ; wide strag- 
gling circlets afe CFftcn formed by the moth confining itself to 
one (centre and dosevihing an irregular circle with its oviposi- 
tor \ Imt more generally speaking, thp moth nR)ves about and 
scatters the eggs widely over thg cloth or paper. J?. /e.r/er 
when in health has some propensity to deposit the eggs in 
j*lngs, but not with such regularity as that described. 

Again, we perceive a difference in the stated fact tlis^t at 
tlic season of* forming the cocoon the colour (of the 
worm) <fhaiiges from a bluish .to a pinky white.” Ou^ B. 
fnrtauaiu^ is the only worm that assumes a bluish or leaden 
hue, but 1 never witnessed any change to pinkish white. 
It is a curious fact that* the Burmese method of winding 
a long strip of plaited bjiuiboo, a co^>le of inches wide and 
coiled round the tray like the main-sp!^ing of a watch, is 
precisely that which I many years ago adopted for *tlie use 
of B^moriy and •found it* to answer with les*s loss of silk,* 
better than any other method, ^ # 

^ The cocoons tare geiifirally yellow some few jire pure 
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M'bite.” This, however, is o'ftt'n the case with B.'fcj'/or, //. 
Siiu'ugig and some othei's, and alFords Jio f’-nniiid on wliieh 
to esfciblish a species. Onh' pioeure it and we will soon 
“ div'ulfye his name and family." The metlnxl of reeJin^f 
is far too oonipHeated and seientitie for iny old brains. 

Here is an intimation thattheeinpty'mwoilscau bereelc*d, 
a fact wluelrl for«norly mentioned, though I could not then, 
and cannot eve® now, remember the source. of my information. 
The difficujty of reeling these consists in the lightness of 
the cocoon when free of thei>upa causing it to be cqnslantiv 
drawn up out of the basin,., but this might be prevented l)f^’ 
inserting a few large shot into them.., The time given fi'oni 
the egg to maturity is 17 days; the lime taken by B. mori 
at ifussooree, though I doubt iC that sp<*cies would thrive in 
Burma. This, however, is scttleil by tliere being both 
summer and winter crops, so that the spivies is eilh«.r a 
bivoltine or polyvoltim'. 



Ih'port 0)1 Ihe fjmnination of the Vegetable and Mower Seeds 
imported by the Societi/ in 18(51), bg John Scott, Esq.y 
Vuraton of t\e Tdoyal Botaiiical Gardens. 

* • - - 

T stHid you, in a talnilar form, tho resiilts of the second 
sowings ot your imported seeds, to which I hiivc added, for 
•the sal\c of comparison, a column for those of theiwal sowings 
in thg riuny season. The comparative results are interesting, 
indicating the different powers of the various ^eeds to 
resisl^inder similar •conditions,^ tlie ell'eets of the rainy season; 
as also those kinds, wifh reafty good seeds?, which^doiiot re^|^i- 
ly gt*rminate in that season. | 

1 may note the general lesults#: Landreth^s vegetable seeds 
in the first trial, germinated on an average 50 per cent. ; in the 
second, il per cent. only. \*ilmorin^s afforded 53 and 45 
per cent. ; aiul Carter’s 41 and 31 per cent. The deterioration 
of the American si‘ods is remarkable, and presents a marked 
cniitrast to those of the French aipl EngliMi, whicli have 
b(‘en very eciually affec'tedjiu the, one ease the gdrminative 
faculty is roduc(‘d l)y 8, in the other by 10, while in the 
American, it. is reduced by the higli percentage of 23. 

Again, with regard to tlie flower seeds, I find that the^ger- 
minat ion of VitmorinV in the first sowing is, on an average, 10 
per cent. : in the second, !l per cent. Carter’s, from 2 to 4 per 
(•('lit. ; tlids ill liotli eases allimliiig very diHbrent results from 
those which I luul the jilcasurc to submit to you last year. 
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Peas, V eitch^s pertoeti* m 

ao 

-i 

2 

„ Danic* O’Rcmrkt* 

20 

•1 

(> 

„ Hate's Wonder 

20 

10 

5r^ 

„ Cliaxnpiou of Kngliiiid 

20 

1 1 

8 

y; litHliifan’s Tmporial 

20 


(> 

„ Priueess Koyal . \ . 

20 

15 

8 

„ McLean’s WoudeHul ... 

20 

a 


Cress, Triple-curled ... • . . . 

20 

IS 


Beans^ French 

20 



Mustard, Wliite ... ... . 1 

i 

21^ 

11 

10 

» j 

Carrot, selected, Scarlet ... ... . j 

20 


17 

Cabbage, Impi-oved, Kcd Dutch 

! 20 

1 

i;i 

.Onion, Wiite Spanish 

! 20 

I 


7 

„ Italian Triple 

f 

1 20 


6 

Bmcoli, early WhitO 

i 

20 

7 

15 

Turnip, Orange Jelly ./. ' . 

20 

20 

20 

Asparagus, (Viant 

20 

4 

10 

Beet, Carter’s long Red ... . . • 

20 

12 

12 

S(^uash‘ mixed, American 

20 

1 

10 

Radish, mixed. Turnip * ... 

20 

10 

1 

Cabbage, oariy York 

20 

12 

12 

r 

• ■ C*ftrricd over 

t f. 

420 

158 

207 



Vegetable and Flower Seeih, 


203 


- — - — 

CO 

1 

o 

• 

Germination. 

Germination on 
previous sowing. 

Brought forward 

420 

158 

207 
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• < !i*lcry, Muncliester, Wliitfi ... 

*20 

» ■■ 


Leltnco, Noopolitaii, Ciibbngo ._ 

*20 

m 

1 

^Aiiilittowor, Cartov**^ dwarf Maiiiotli 

20 

r> 


BavMloy, bcst-ciirlod 

20 


5 

lii'tiuco, ('avtor’s (Hunt, VV'^liite & Co/s ... 

ge 

• 

■1. 

Kiiol KobI 

4 

20 


8 

Total ..." 

510 

164 

221 

• • 
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N I'lnesbi cicniloa ... 

50 



• 

• 

• 


Cinoraria, splondid bvl)rid 

50 

... 


• • 


• 


Lavender ... ... 

50 



liej)tosipbou hit oils 

50 



Meseuibrvanthoi mini, finest ini.xcd 

A 

50 i 

1 

• 

... 0 

• 

• • 

Burtonea aiiroa ... 

50 

... 

1 

• 

Fordinim^ia ominous 

• 50 

... 

... 

Hollyboek, finest prize 

50 

13 

1 

KiitoeaOrtigieusiaiia ... . i...^ 

50 

15® 

... 

• 

Lupiiius Diinnctti superbius ^ 

50 

... 

1 

Viobi coruuia 

50 

... 

f.. 

I i^oinopsis elogans ^ , 

.50 • 

’** • 


• 

Co^Tied ovor^ 


28 

3 
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> 

y. 


§ 


'/: j 

9. 

’•M 

i 1 
£ 

i. 

T1 

•c 5 

If 

S- 

HnmjrUt fc.rward 

m) 

28 

;i 

\ 

('AiiTiiK’s Flovvkk Seki»s.“- (cohOI.) 

Urowalliii, tiiiost luixod 

i 

50 

,i 


Convolvulus Ahuivitanicus 

50 

.. 


lilnuni jrra'inlitlorum 

50 

a 

7^ 

Ilho«lantlu‘ Alanjjrlesi 

50 

... 1 


ChrS'santlioiuiini, larjjo tlowoml 

50 

1 


C’obapii soamloiis ... 

5 

j 

• 1 


Ipoiiuta, inixod varivpitod, various 

5 

j 

•1 

Xasturtion, Kinjr of Toin Tlmiub 

5 1 

i 

... 1 

■t 

Tropa*oUim Lobhianmn, Hncst ini. veil 

5 1 

1 

i 


2 

Total 

1 

870 i 

:n i 

1 

17 

ViLiroKi>'’s Vkoktaule Skeds. 1 

IVa, Bisho^)’s, lon^' p(jd dwarf 

) 

liU i 

i 

i 

11 i 

If 

„ Dwarf, blue lVus.siaii ... 

20^ i 

i 

1 

15 

„ IVnice Alliert, extra early . . ... | 

20 I 

I 

12 i 

: i 

15 

„ Kuclle Micliaux 

20 i 

i 

i 11. J 

i f 


„ Clamart, late ... ... . . . j 

20 1 

18 1 

20 

• , 1 

„ Doidde-blossoin, IjS’ancc 

20 


10 

„ Knif'ht’s, tall marrow , . 

20 

5 

IH 

« pwarf, green marrow 

20 

5 

1 

5 

Carr\pd over 

lOO 

01 

1(K> 
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* * I 

% 

1 

^ a 
'■ft ^ 

® i 

c 

>5 

1 Germination. 

1 Gcmiination on j 
j previous sowitig. j 

* • 

llroiig^t fi[)nvar4l ... , 

160 

91 

106 

ViLMomx’s Veoetaijle Seei> 3.— (rowrR) 

• * *• 

Beans, Flageolet, long, early white 

• 

16 

19 

„ Bagnoiiet, black, speckled ... ' 

'20 

• 

•16 

20 • 

Jfsparagiis, Grant Dutch 

20 

14 

11 

Tainato, large red * ‘ 

• 

20 

17 

20 

Sage ... ... ... .. ! 

20, 

• 

V. 

liOttiice, white I’iiris nis ... 

20 

1 


• ! 

Si jiis#.h, vegetable marrow ... .. 1 

20 

12 

17 

• i 

Mar jorum sweet ... ... .. * 

20 


3 

Cauliflower, halt* early, IVis ... .. j 

20 

1 

9 

Cucumber, grei-n huig prickly 

10 

7 

10 

i 

Ihidish, long scarlet ... . j 

1 

• 

20 i 

l-T 

14 

Beet, dark -red (Crapaudinc or rough) . . . j 

20 

•* 3 

6 

Celery, purple giant solid ... . . • j 

20 

7 

7 

Ouiou, white early silver-skin 

20 

• 

1 ■■ ' 

3 • 

• • 

Artichoke, green globe 

20 

i 16 

1 

6 

Melon, mi-jed ... •>. 

.10 

i 3 ' 
! 

10 

Cablwge, sugtu'-loaf 

20 

12 

8 

Carrot, long, red Surrey ...* .. 

20 

!• 

3 

Thyme ... * 

20 

• 

7 

Turnip, early white Hat Dutch 

20 

11 

• 

i - 

Total *... 

• 

5'iO 

212 

4 

: 282* 

• 

/ 

. 

! 
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JiepoH 0 H the. tfermlmtikm of 


Fidwkij Sekiis. 

Krysimum IVtroNvskiiiiium ... 

Astor, Frt'iU'lii oxtrti fiiio, inixotl 

Chrysantht'iimm Tiulicmu, inixoil 
< 

Phlox Drimnuoiulii, mixed 
T\nnea sexifVafja ... * 

Pe/unin, hybrid, mixed 
Calendula, double 
Portulaeii p*j\ndi tloni, mixed .. 

t 

lleart.'-ease, iui.ved 

Sweet William, mixed 

Halsaiii, CaineUiu, thiwt n d, double mixed 

Nicrcmber"ia fruleseeiis 

Verlnma, hybrid, mi. xwl 

Amaranthu'*, bicoloro, ruber ... 

Obelise&ria puleherriina 
Convohuilus trieolor, mixifl ... 

Gilia trieolor 

Salpiglogsis, hyl>rid, mixed ... 

I 

Zinnia, elcj(a»a, doii])lexuiJt».*d. . 

Cobtea sea miens ... • 




; -1 


Total 


) 


I 


I - 


oO 

50 

50 

50 

50 

50 

50 

50 I 
50 I 

50 i 

i 

! 

5U , 
50 
50 
50 
50 
50 
50 
5(» 

50 
5 


is 


055 


2 

12 

S 

0 

4 

1 


81 


Gormiuati^ 



Vegetable and Mower Seiffe, 


m 



No. of Seeds 
sown. 

(termination. 

Germination on 
previous sowing. 

LANDURTH’s 8krds. 

• 

iViiH, Chuinpioii of Kiiglai^l ... 

• 

.20 

9 

18 

„ Tall sugar ... 

20- 

» 19 



• 


„ Advaiicor ... ... ^ 

20 

14 

17 

^ »i JVliite man*o*w-fut 

20 

1 

20 

„ Extya Pearly • ... * ...• .... 

20 

14 

17 

„ Bishop’s dwarf, Long jkkI 

39 

• 

7 

V 

19 

„ Tom Tlmuib 

20 

15 

10 

„* Early frame ^ 

20 

18 

20 

„ Blue, Iiiiporial 

20 

8 

18 

„ Royal, dwarf, manw-fat 

20 

9 

19 

„ Wliito, marrow-fat 

• 

•20 

2 

• 

20 

„ Black -(‘yid, marrow-fat... • 

20 

• 15 

• 

18 

loans, Largo Lima ... ..? 

20 

••• 

15 

„ Scarlet niiiner 

20 

1 

• 

16 . 

„ Rwl Froiiol^ ^ 

20 


* 14 

„ CauliHowcr, Early Asiatic 

• 

20 

2 

» 11 

„ La^ 

*20 

3 

14 

Mthago, Drninboad, Savoy ... 

• 

20 

14 

• 

18 

„ Utd Dutch, foi* pickling ^ ... T.. ' 

20 

2. 

2 

„ Early York 

20 

0 

• 

10 

• 

Carried over t.. 

• 

400 

158 

9 

321 * 

• a 

/ 





%-</•/ .//» (he ijurmlrnlm of 




s 

? ^ 


1 

*/. -* 

*Tr ^ 

z* ^ 

1 

£ 

Is 

r ,£ 




II 

. 





Hroii.^rlv^ ttjnvai'il . . . ! 

too 

i:>s 

:{2l 

1 

,I,\M>llt IH^ Vpf.KTUll.K SkIUJS. j 


i 

1 


Cahbairi', Karly SjiL:ar-U»af ■ I 

r‘ • j 

•jn 

1 

12 

,, (.invn Vurinp-n)oUHl ... j 

*J(» 


12 

! 

,, KarY>' UattovM'a 

»» » , 

20 

1 

10,' 

cos 1 

20 



,4 Ditto, Uoyvl C'!il»l>u;xc 

20 

1 


Turnip, Ycll<o\ Al'/rVilccii • \ 

2t'i 

10 

20 

„ Karl Y Dutch, white* Hat j 

20 

2 

20 

» 

Hailish, (h)hh*ii Yell.)/ Turnip * •.. j 

20 

11 

0 

„ AYliiU* Turnip . • | 

20 


15 

1 

(Vlcry, white >oUd • • : 

20 1 

•t 


,, Keel Siilhl ... • * ; 

' . ! 

2H 

2 


Uadisli, Scarlet turnip njotcel . 

20 


h 

Parsley, Curicel ... 

2t) 



Mustanl, White ... 

<« 

20 

18 

U 

Carrot, long Orange 

20 


5 

„ Early h«)ni . . < 

i 2t> 


10 

Asparagus, large purple-top . , 

20 



Onion, large Yellow Stntslmrg 

■ •* 

20 



Artichoke, large globe ^ 

20 



Tvnato Tildeii ... * . . 

20 


1 

• • 

Carried over 

800 

208 

153 

t 

-■■■ " 1 
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• • 

“ fl 

!• ^ 

Germination. 

Germination on 
previous sowing. 

• 

• 




• • * Brou^lit itrwaitl 

• 

8f)0 

• 

208 

453 

li\^5l3ltKTII*8 V'egktadlh Seed8. — (cuncld.) 




, * *• 

• 



•Crt^s, curlfil, or Pojjjx^r Grass 

: 20 . 

,18 



• 

1 

• 

Br<K*oli, Purple* CaiH* 

20 

• 1 

1 

jii'ck, litmiloii ... .... 

20 

• 

! 

• 




^ ‘ • • 

20 

• 

V 

Basil, Svoi'l 

2i* 



Marjoruiu, S\v<:<.‘t .. 

20 

10 


Bfot,*loii}r ivd 

20 

u 

0 

* • 

(’iK'iuubor, early (raine 

jMO 

2 

8 

• • 

Wiiter-meloii, Mountain swoi't 

i 10 

I 

2 

4 

kSqiiasliy Marrr)\v ... 

! 

• 

2 

• 

„ Hubbard ... ••• ’ ' * • 

^lotal 

10 

1 

• 

• 

0 





980 

201 

485 

• 


UOYAJ. HOTASU’AL liAllDKSS;^ ^ ^ JOHN scon, ^ 

I WA l^cemhr, 18 U 9 . ^ OardeM. 





R^ort Ott the Germinatioit of the TegetaUe ami Flmoer Seech 
imported hy the Society in 1870; by John Scott, Esq., 
Curator' of the Royal Botanic Gardens, 

c * * 

I enclose a tal>ular statement of the results of my trial 
sowings of your vegetable and flower , seeds. The results 
show the h’gh quality of the seeds, and though a few (a», 
shown in' the tables) failed on the first sowing during the 
rains, in<a subsequent trial, I have got all to germinate, so tha^-, 
should you have complaints from Members, the fault liLs not 
in ^hc sec,d> but in the bad maUagcment of those who fail, 
should there be any. ^ 

11/J November, 1870. 
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FLOWER SEEDS. 
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' Report <m the germinalm of 
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Carrot, long* red, Siin*oy 
„ Early horn . . . 



Intermediate 
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Report on the germination of 
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Onion, white early, silverskin 
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Tall white *floti'ering scipaitar,^e(.li- 
' ble pod ... 
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Queen of dwarf 
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Spinagc, Flanders, ver/lai^e 
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Early Dutch, white flat 



Celery, white Dutch 
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* liepwt on the gemination of 
Fl50\tER SEEDS. 



ciC d 

'c ’H 


d 

1./^ 


From .M'jcssrs. Soajnkh, & Co. 

1 

1 

Tropa'olmii, Tnll, Jiixid 

'i JO 

? 

Bulsaui, oboit“o, niixod 

10 

4 

Viola (Kitniita 

20 

J 

liavcrulor ... 

50 

2 

Li^)iiJe, iiKXcd ... 

20 

1 

Eut<H‘u multi flora 

50 

Noiii* 

Mignonette 

50 

1 

Wallflower ... 

50 

None 

Larkspur, Double German mixed 

25 

•* 

CHarkia, mixed 

10 

M 

nianthus I)ainpie?i 

JO 


Portulaca, "mixed ... ... 

50 

5 

Fro3I Messus. Vilmokin, Anduieux, & Co. 



Scabious** dwarf mixed 

50 

37 

Nemophila iiisiguls 

50 

None 

Lup*nus Cnilckshanku 

20 

7 

Sweet Pea, mixed 

20 

6 1 

Obelvcaria pulcberrima 

50 

None 

• • 

Salpijlossis, hybrid mixed 

5(f 

8 

^Pot marigold, Nankeen ofiloured ... * 

60 

39 

Mignoncj;jbc, large flowered 

60 

17 

Verbena hybrida, mixed 

• 

69 

1 

Schizantbus ^nuus grandiflorus o^ulatua 

50 

30 
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r; 
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'1 ^ 

c a 





1 • 


From Messrs. ViLMouijf, Andriettx, & Co.— 

conlil^ j 

• 

1 


i^rowcllirt oluta, blue ... ... ... 

50 1 

15 


30 

Plilo.v Drniiijnondu, mixed ... ... ' 

! 50 

11 


22 

• 

^randiflora mixed 

I 50 

1 


2 

• 





Kutocji viscid^ ... • 

j 50 

25 


50 

• 

! 4 



% 

Freueli Asters extra fine, mixed 

i 50 

1^. 


28 

Wliitlavia jrloxinioides... 

1 "" 

None 


1 

• 

l/niimt p’undiflorum ... 

50 

1 

2 \ 

4 

Hearts -ease, mixed ... ... • 

! 50 

3 

6 

• » . 

Miiiiulus cuprossiis h^vbridus, mixed 

50 

4 1 
\ 

8 

Daisy double ... ... . . • * 

50 

27 ! 

54 



Result of Experimextal Cultivation in the Nortk- 
'Westkrn Provinces of tue American James River 
'N' liitijxiA Tobacco Seed; communicate;) bv the (Jo- 

I* 

VERNMENTj XoKTII-Wes'iERN PROVINCES. ' 

From the Officiuthuj Secirtur// to the . liount of Rerenvc of 
l/te ^j^orf/i-U eaferji Provinces, lo the Ojliclullnff Secret 
tarpU) the Govern lueul of the Xortb-lPesteni Provinces, 
dated Alluhaljad, the I Mk Ma;!, ISJO. ^ 

Siu,— With rofeivi\(*o lo (lovernov^nt Order, No. SS^ diitod 

Jiiije, ISdi), Koveiiue Depiirlineiil, 1 jiiii direc*lt‘(‘l ])y the 

Board of Revenue to submit^, lor tln^ intbrinalioii of llis 

Honor tlu‘ Lieuleiiant-(io- 
: 


Super! nteiulent, Botuiiical 
X(»rth- Western ProviMee>. 
Collector^— Soli{n’»un)(x>r. 
Meerut. 

<);ivvnj)<uv. 

Fnrruekabail. 


venior, an absti let o/ tin* 
* re|M>rts rcecMved from tin? 
Ollieers hofed in the j^nir- 
o-in, Oii the experimental 
eu 1 1 i vation of A meriea ii 


James River Virj»‘iiua Tolvieeo durinj^ the year ISiil). 

i. His Honor will observe that the experiments, thoiio*h 
conducted by Officers who were sure to fwa them ii lair trial, 
’ hav^irot, on the whole, proved successful. 


■ 

Ahlract of Jlejwrfs on the reml of the erperhinoitid cidtivutioit 
of American Jumce liicer Totjacco Heed. 

Superintendent, Botanical (rai item, North- IVedeni Brorincen, 
No. dated ^th Noremher, ISOJ— Stiites, that the sool 
having lx*ea roceiveiU&o late, was not ]iut into the ground at 
tW usual season. The leaves are therefore small, hut their 
flavour seems* excellent. • , , , 

A sample. of thh tobacco leaf submitted by the Superin-* 
tendeut wasVorwardcd to tlic Colleptor of Allahabad by the 

• t ‘ 1 * ) 



Virginia Tobacco Seed in the N. fV. P. S527 

Board, with the request that he would obtain the opinion Qjf 
the tobacco dealers in the city. 

The Collector, in reply, reports, that the tobacco dealers are 
unanimous in their ojiinion that the leaf is tasteless and not 
likely to be in deniaiid in the market. • 

Collector j Ko, 11 ^ dated 21.9/ Marche 1870. — 

Beporhs, Unit he sowed all th ‘ «:eed ^^uppliethhim, ‘ at different 
seasons of the yeaiy Icit iit)rie germinal ed. • 

• Collector i Meerut s Xo. 28, dated 'Z'h'd March, 18^0 — States, 
that the ^eed was distribntiKl to three different parties in 
Jjannary. They have all reported that not a single seed 
g’erm Suited. 

Collector of Afjra, ISo, 87, dated \ t/i 1870.-*-Thc seed 

sown ill the Taj and Ramba^h j^ardens, did not germinate. 
Th^ ('..llector hiinsf'lf t^'ied the experiment in his own garden. 
“%e(. d gor niiKiled and came up freely after one or two 
•sowing' Jb^seesno r<‘aso1i wliy the cftltivation of the 
\ uM’ic n Jam * R’ver tobacco sliould not succeed in the 
iNortli- Western Provinces. It is in (he subsequent manufac- 

ture of tlie raw material that there is failure.* 

Collector, Cuirupore, Xo, 210, dat^d 'loth April, lj^70. — The 
seed did not germinate v(uy freely^ though sidlicient came up 
to collect SiH'ds from, the Bazar people will not give any^ 
bidter price for it than for the country tobacco, and depreciate 
it unfairly, the Colle<*for thinks, because it was not manu- 
factureil professionally. • ^ * 

Collector, Furrackahad , Xo. 200, dated 20/^^ April, 1870. — • 
The Collector promises to rejiort the result of the experiment 
after the tobaceo#is manufactured and sold? • 

Collecior of Furmckaha^, ^o. *M\i,jlafed \ llh June, 1870.— 
The Collector states, that half tolah w^as so\vn on nine biswas 
of pucka clay, \Vns watered fifteen times, and woeded^five 
timt's. The vielfl w^as 2 maunds, 1 seers, 12 chittacks, of 
which 21 seers were refuse. ,The tobacco ^was sold for 
9 Rupees. 



Tmber Trees and useful Plants 

Prom C. A. Etjjott, Es^., Officiating Seeretarg to the Goveim- 
ment of the North- ireatern ProviueeSy to H. Rivkit- 
Carnac, Esq., Cotton. Commhsimer, Central Prorinces 
and the Berars, dated Ngnee Taly the SLv/ Julg, 1870. 

Sir, — In contiiniatioii of this office letter, No. *87, dated 
nth June, 1869, I am directed to forward, for your informa- 
tion, copy of an al)stra<^t of the reports received from the 
several District Officers in the North-Western Provinces, 
giving the result of the experinnmtal cultivation of the 
Americfin James River Tobacco seed. 

2. It will be observed that there seems to be no difficulty 
in growing the plant^ but that there is no demand in the 
market for the tobacco produced from it, and tin’s is probably 
due to the fact that its manufacture is not well understood. 

3. As tar as present experiments snew, this tobacco^ can 

in no way compete as to market value of produce with the 
tobacco grown from country seed.. . 

List of Tluiher ^rees and useful Plants of the llazareehangh 

Zillah forests ; commtU{fi.eated hg M. CuAUDJi J. Dcm vixe. 

Acacia Arabi^, Wild. (Bahool, bahuL) — This well known, 
common, and useful tree does not seem to do well in this 

r ■ 

partcof the country, and all those found here and there seem 
to have been put down by some of the villagers, and along- 
side bf the Grand Trunk Road by the Dcpartnjcut, Public 
Works. Tin; bark is used for tanning and medichie. Tlu^ 
gum is identical with gum arabi<j, which issues from the trunk 
and thick branch.es. Tlie timber seldom is allowed to grow 
to a large size, and is used for cart w licels, axles, building 
purposes, &c., being of a fine grain and tough. Its leaves 
hatched up are used by shepherds and placed on sores of 
‘sheep and goats for the purpose of killing alt maggots. 

2. Acacia Catechu, Wild. {Khair.) — This tree is really 
wild and fopnd aim )st everywhere. The wood being strong, 
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close-drained, heavy, and bard, is* used for axles, pestles, pins, 
crushers for sudar-eane, and oil-mills, and out of the heart of 
it tlie hut or hhatit is made and exported to Europti for dyeind 
and medicine. (See Adricultural and Horticultural Society's 
Journal, new series, Part IV., volume 1., padc 31)9, for mode 
of preparihd the cutch of.commerce, from the Acacia catcc/iu,) 
In the cold weather, issues from its trunk .by itself, in 
the shape of large . babbles, very traiispareiit, and its adhesive 
• properties are equal to that of the d^^ arat)ie.^ ^ 

llui branches are cut down in the bedinnind of« the rains,* 
and made use of as fences. • 

3. ^ Pentaptora toinentosa (aaiii ,) — This useful tree. is found 
all over, the forest. Park — *dafk, ^*oudh,, and longitudinally 
furrowed. The leaves are made use of for siHc culture, the 
eaterj)! liars of Anthcma pojJlia readily take* to it. The timber 
is wddish, toudh, strongs durable, and heavy, seldom or never 
attaela?d by white-ants, and ngade use of for^g'^'T^eral purposes. 

9'he bark is tist\il by dyers and a white kind of gum is to be 
had from it by makiiid incisions on the tree. 

4. Grishka tonientosa, Rox. (J)h(mufi/ dar^a ,) — Very com- 
mon, and found espticaally along the creeks and holes in the 
jungles. Wood useless. Has a ^ very handsome *api)earance 
when in blossom, and its red flowers (dhoway) arc made use 
of as dye, iind 1 hear medicine. Flowers procurable frpin Feb» 
ruary to end •f Maroli. 

5. Casearia toinentosa, llox. (Clicela berri/ tja^rcc.)—Smi\l\ 
tree ; w.ood used as fuel only. The fniits are gathered, pound- 
ed, and put in tanks and small streams for killing fishes. 
They are supposed to cailse the water t(\be unwholesome by 
being thus poisoned. Shnooth greyish bark ; leaves •narrow 
and dark green. Procurafile from I'eTiruary to end of April. 

6. Cassia fistula {cmultus, himdtir lor, hmdur lafee.) — l^he 
Iitdian laburnum, found -abundant in the forest. The t-imber 
is strong, close-grained, reddish, and is made use of for house 

• n * ' ■ 

building, &c. 
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The bark is used by dyers ; the pulp of the fruit is used ns 
uunlicine. Bark — smooth and very liylit p*rev ; Howers yel- 
low. Fruit proeiirable from De<*embor to February. 

7. Butea frondosa {parras ilhak) — Very eomiuon wood \ 
used for fuel only. Leaves o'iveii to bull'aloes during* the* liot 
weather wJien uothin^ is to bo had. On branches the 
Coccus lacca (lac insect) is found. By making* in(*isi()ns, a fine 
dark- red gum issues similar to gum kino, and used as an 
astringent inodieiuc, and for dyeing. Its llowers, wlii(*li are 
procurable' in February and ^lareh, are used l)y dyers. (Char- 
coal is made out of its branches for making gun])owder. 
Fibre is made out of the roots and made into strong vo\fe. 

8. Bnchauania latihdia; Box. ' checroujee Ircc.) — 

Very common. Dark bark, tesselated l)y furrows, into small 
quadrangular pieces. Sometimes •the Authenca paphux cater- 
pillars are fond of its leaves. 

Bark used by dyers and tanmn's. The kernel of its fj*uit, 
cJieerouJeej is sold and used in eonle<!tionerv I hear an oil is 
extracted from it. Fruits — small, black, are sold in the 
bazar. * , 

A beautiful clear gum is ])roeurable by making deep inci- 
sions on the tree, found to resemble the Bussoora gum, but 
superior in its adhesive properties, similar to the gum acacia. 
(See Agricultural and Horticultural Society's Proceedings <jf 
18th ^fovembcr, volume I., part III., for ri‘port given by 
Messr§. R. Scott Thomson and Co., of Cahmtta.) The An- 
theraa papAia is often Ibund on tliis tree in its wild state. 

9. Couocarpus latifolia. Box. (JJkov), dhouia, dltaori .) — 

Handsome tree. Smooth light grey bark, veyy common, a 
well kiibwn silk-worm feeder. Timber — strong, and used for 
naves, axles, crushers for sugar-cane and oil-mills. Leaves 
used by tanners. A beautiful white gum issues by itself from 
the thick branches and trunk. * 

10. Bassia latifolia. Box. (MoAxm, mowa.J — A well known 
commoh tree,^a^d foupd in all the adjoining hilly districts as 
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well as her^. The fruits or flowers* afe collected from Feb- 
ruary to March, before which period all its leaves have fallen* 
Wine is made out of its fruit, and in that case the refuse is 
g^ven to female buffaloes and cows which cause them to give 
a larger quantity of milk, and also given to pigs and other 
animals for fattening tliem.* Eaten by all classes of natives 
when collected from the trees and dried ; # some*boil it and 
eat it with i*icc, others fry it, and some even eai it raw. The 
(tees are let to the ryots from 6 annas to 1 Rup^ for one 
year. Their produce vary from half to 2 maunds, pucka, per 
tree ; l)ut most part of the trees are divided amongst the 

ryots of the villages on which tl\ey stand, and their amount 

• • • ^ 

is included in the yearly rent. The people" emplojj^cd td gather 

the fruits or flowers generally get from half to one-eighth of 
what they collect ; half qf their gathering is given them when 
the frftit is just falling and in small quantity, and one-eighth 
when they fall plentifully. About the beginnihg of May, the 
new leaves make Iheir appearance, and by the end of the 
month the seeds are formed and collected up to about the mid- 
dle of June. Oil is extracted from them, l^io process is 
described in the Agricultural and Hoi^tieultural Society*s J our- 
nal, volume L, new series, part IV.,*from pages 394 to 397. 
Tlie flower is very heavy and kept in large baskets called dattg, 
which are made to contain from 10 to 80 maunds each. Tl»ey 
arc sold from li •maundS to 3 maunds, cutcha, per rui)ee. The 
ciitcha maiind is equal to 24 Calcutta bazar scer^ 

The oil is sold very dear, 2^ to 3 annas per seer. 

Oil-cake up to this time found of no value, and not sold 
about here. • 

The bark is very asiringent,and used yi gargles. Wood- 
strong, hard, reddish. Trees not allowed to be cut. By mak-« 
ing deep incisions around the tree, a kind of white milky guni 
cpmes*out, but of no use. Found on dry ;:ocky^ and high 
spots. * • / * 

11. Diospyros tQmGtitossf{haind^cheerch€iree, tfn&uaijiies^ 
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« — Very plentiful about *this place, especially on the bills, but 
made use of only for building purposes. Cannot stand rain 
when cut down. Not used for fuel, and the heart wood, 
which is the real ebony, not made use of here as in Monghyr. 
The fruit is globular : has a sweetish, astringent, and un- 
pleasant taste. Sold in the* bazar 20. for the pice. Leaves 
sometimes used a? dishes by natives. 

12. Sehleichcra trijuga. Wild. (Kossoom, gosam, gansam ) — 
Common'aud plentiful. The lac insect (Coccus lacca) is found 
on it. Red, hard, heavy wood, used for sugar-cane and oil- 
mill crushers, naves, axles, &c. Pruit sold in the bazar. . 

13. Shorea robusta (sakom saLj — A well known common 
tree, found i\\ abundance all over the jungles. A Well known 
silk-feeder. Leaves are also used for dishes : bai'k for tanning 
and by dyers. Wood — good, strong,, and durable, made use 
of for general purposes, close-grain even fibre, and of rViddish 
colour. Bark smooth — secoiul best timber in India. A resin 
or ral (dhoom) exudes from its bark, ' which is used by 
Hindoos in their temples as incense, and generally collected 
by the lower classes of natives. 

11. Semecarpiis amteardium (bhajjlooa,) — The marking- 
nut tree, very common; sinoothish ash-colour l^ark. Wood — 
soft, white, and valueless. The wood is not even burnt. Out 
of its nuts, ink is made, and said to be given to elephants as 
medicine. The oil extracted from it lias U very disagreeable 
smell, and if any one should expose himself not only to the 
fumes of the oil but to the smoke of its wood, the whole 
body swells and remains so for days. (Sec Agricultural and 
Horticultural Society^s Journal, volume I., new series, part 
IV., page 398, inwbieh the method of extracting the oil 
irom the nut is fully detailed.) The oil is put to axles, and is' 
a very good.preventive against white-ants : it is not sold ; each 
one prepares the quantity he requires. The reddish pulpy 
stuff, which is below the nut, is eaten by natives. 

IS.*?' Aeaeia spGciosa (mis,) — Hardly ever found in the 
deep'forest, sdems to grow on good, even ground. Grows 
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very fast ; smootli, dark bark, and tv'idtf-spreading. The, heart 
ot the wood is dark heavy timber, durable and not attacked 
by insects — recommended for railway sleepers — ^um oozes 
from its trunk, but not collected. 

10. Ficus Indica (bur, bhooty har^fad .) — ^Tlie J3anyaii tree 
is well known td all, and found almost very near the villagces 
as well as ill the juiij^les. The wood is made ink) hill-cart 
(sagur) wheels, whicji ^re in three pieces, and last, generally, 
kvvo years. Mortars and plates or dishes are also m^de out of 
it, aiid^ I made once a sugar-cane mill out of a thickf branch, 
which has lasted two years already,^and will last four 4^0 five 
years ifliore, if taken care of, and not allowed to remain in the 
mud or exposed to the l*ain. * Its leaves . are here Ciaten by 
<ile])hants, but could be made use of in a more jJrofitable way 
ii the s])ccies of Anfherma whf) feed on its leaves in Assam 
and Qkicliar was brought from there. The milky sticky stuff 
wliich coiiKJS out from its brafiches is mixed with peepul 
milky stulf, and bird-lime is made out of it with oil. The 
lac insect (Coccus faccaj is said to take to its omttclwsf^ike 
i\n}' lj(irr(/.Sy (Bidea frondosa); but no one seem^s to take that 
trouble. • 

1 7. Ficus religiosa (jiecpvl.) — ^^fot common in tfie forest. 
The timber, leaves, &c., is made use of as the Banyan tree, 
(Ficus fndica) the Bombyx religiosm of Heifer, is said’ to feed 
on its leaves, bift are net known here. The lac insect thrives 
well on this tree. ^ • 

IS. Ficus glonierata — This *tree is found 

generally on the sides of rivers, creeks, and damp places in 
the forest, as well,as near the villages. % , • 

The fruit is greedily eat?n by bears, ^ monkies, and even by 
men, who make curry, &c., and even eat it when perfectly 
ripe. 

I ftiadc (sflgur)•l)ill-cart^^heels out of it, but * although* it 
does not readily decay xiuder water, it does not 'seem to be 
ever cut down but^for fuel.* 
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19. Reus iufeetoris^k (panhiVy pakur.) — Of ver}^ little use, 
seldom cut do\TO, but for fuel, and no use is made of its 
roots — ^worthless tree altog-etber. 

20. Melia Azadiraelita, Azadirachta Indica neem.J — 

This wejl known tree does not seem to bo wild, but found 
planted in the villages. With the exception of its leaves, it 
is never taken notice of or ever cut down^ No idols are 

I'. 

manufactm*ed^out of its bitter wood as^in Bengal. 

21. Qarissa carandas (karonda ,) — A shrub common all 
over the'forest. Its fruits are collected and sold, and out of its 
branches temporary fences are made — wood useless. 

22. Terminalia belleriea. Box. (Baheeray luhalry^myTalo- 
IcsAS .) — jA large tree with* bark tesselated by longitudinal and 
transverse furrows and cracks ; — very common. The fruit is 
collected about February and March and used for dyeing and 
tanning. They are, when green, eaten by cattle. I am not 
aware that thci tree is ever cut down but for fuel, 

23. Terminalia chebula, Retz. (ITarr, karray Wi/raholms .) — 
To^ uc almost eveiywhere. The fruit is collected and 
used medicinally and for tanning purposes, and procurable 
from J une to end of J u]y;. Timber of not mue. i value. Ink 
is also made out of its fruits. 

24. Emblica offieiiuilis, Gaert. (Onrahy aveUdy (utda, n/yra^ 
bolans.) — A very common ash-colored bark and found nil over 
the forest. Wood of no value here, although it is said to be 
durable under water. 

The leaves and fruit are used by tanners, and the latter for 
ink manufacturing, and I am given to understand used medi- 
cinally. It is gathered about January and February — greedi- 
ly eaten by cattle, and men as wdil. I hear pickle can be 
made out of the fruit, which is its principal produce. 

25. Pombax heptaphyllum, Cav. (Semaly seemhtd.) — A very 
cofnmon tre6, and has beautiful showy red ^flowers : it has an 
enormous buttressed trunk. Timber cut down for planks, and 
canoes are o^t^of the tree itself. The flower is eaten by 
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the buiFaloes. About February •and March, an astring’ent 
gum exudes from the bark and is collected and used for 
diarrheea, &c. Its silky cotton is collecjted yearly, and the 
man who docs it, keeps one- third of his collection for his trou- 
ble, and the remaining two-thirds are given to , the right 
owner of the tfee (landholder.) ^ 

26, ^amarmdus Indica, A (imlL ) — The tamarind tree is 
found only in the vjllages. Those met witU^in the jungles 
•must have been put down. The fruit is its princi^l produce, . 
used for food and medicine. • 

The timber is finely-veineJ, hard, heavy, and strong, and 
is applied to various uses for making naves, clod-crushers, and 
used in. sugar-cane anti oii-milfs. * 

(To dmeontimed.) 

The (>Aiu)ENEii^s Note Book, No. 13. 

for the snccesfal cultivation of Hmcinths and other 
Buloa III * flic fft til ; by Auchibald RogViis, Esq. 

bulbs ought to reach this coiintry hy^ the middle of 
her. and should be at cuce planted in flower-ppts, filled 
i?K a mixture of leaf-mould, sand, and comnaon gardei|| 
eartii T have, on eial occasions, had bulbs sent out fron% 
England by parcel post, in a loose bag, each bulb wrapped ii^ 
a separate pieoe of wjiter-proof cloth, and they have alwaysi| 
arrived in perfect order. As soon as the first green gho^ts^ 
show themselves above ground, the flov/er ^^ots should be| 
covered during the day with bell glasses, or inverted lamp 
shades, having the socket* ends well cor]fed, and should be 
kept during the day clos(>to the north wall of the hoifse, so 
as to get no sun. After sun-set, the glasses should be removed, 
and the idaiits exposed to the dew and radiation until seven 
or t?ight o^clock »on the following morning. -If the flower 
shoot is slow in rising out of the bulb* after making its 
appearance, its growth m^y be *aecelerat<jfl b^ standing the 
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pot a few inches deep iiicwafer. Uy the above meuns, I have 
been very successful with liyacintlis, and have got one tulip 
to flower; and the same treatment applies eciually* well to 
narcissi and jonquils. 

AUponij Marvh^ 1870. 

0)1 t/ie propaga^in)i and cidtnre of ornamiodal Shritlj,^, CVmherHy 
Creepensy Teminial pLuih, and Fruh fmnij hg meam of 
laj/ers'y 'dicimn of roots y hiiddhtgy ball graft y Ss'c.y during' 
the ruing season, 

c 

The preparation of the following papers has been suggest- 
ed, iis a companion to the i^iper on the propagation of slirubs, 
&e,, by nieaiYs of cuttings, (Journal Part 1, Yol. 2, iu‘w 
scries,) and will prove useful in‘Qxtending the culture of such 
kinds given in the lists, which either do not seed, or cannot 
be depended on if raised from ^jeed. . 

Selected list of S'" rnhs and Trees capable of pmiAgafion bglagerSy 
daisiou** of roots, and gooties, [ball graft,) during the 
raing season. 


I^Vllainandrf iu?rufolia 

• ... By layers. 

^Amlierstia iiobilis 

„ layers. 

^Vstrapni'a Walliehii 

... „ liiym. 

|iBambusa, of sorts 

division. 

iBjunlelsia, of sorts 

„ layers. 

1 Cateslxea spinoSa ' 

„ layers. 

Cerberii fniticosa 

„ layers. 

Crescentia cujete ^ 

... layers. 

CryptOmeria Japoiiiea 

... „ layers. 

Cupressus, of sorts 

... „ layer, s. 

Dombeya, of sorts 

... „ layers. 

Erytjhrina, of sorts 

• • •• . )} lay Cl'S. 

Filicium decipiens 

... „ layers. 

Frandscea, of sorts „ j 

' • t 

• ... „ laiyers. 
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CVmhe.n, Creeper^, Perennial planU^ ^‘c. 


/ Gardenia lucida . . ! 

% 

layers. 

Ginora Americana 

3} 

layers. 

Hpx Para^uayensis 

33 

layers. 

Ixora, of sorts 

33 

lavers. 

Jac(iulnia rnseifolia 

33 

layers. 

J asmi imni . of sl)rts 

33 

layers. 

• • ® 

Juiiiperus, of sorts 

33 

layers. 

Lagerstroinia Ijidicjir^ 

% 

33 

layers^. 

^Lemonia speetabilis 

33 

layers. 

Mag-nolia, of sorts 

33 

layers and Rooties. 

f^Iiirraya exotica ' . . 

33 

layers. 

Mussfenda frondosa 

33 

layers. 

Myrtus eornmuius . . . • 

33 

.layers. 

Neriutn odorum 

33 

layers.* 

()lca fragraiis 

33 

layers. 

01 o.'f m yr ti fol ia 

33 

layers. 

Hnndeletia punieea • . . . 

33 

layers. 

Swietonia mabrigoiii; (mahogany) 

33 

layc^. 

^ralauma puraila 

33 

layei^f-^ 

Selechul Hit of Jlowerlnn PhmU ensiln propagated hj layering 

grafts ami dicisimi of roots, iltifiiig the rainy siSson. 

A 1 oysia ei triodora 

By layers. 

/Anemone Japonica 

33 

division. 

^Baelimcria nivoa • 

33 

division. 

Clirysanthenium, of sorts 

33 

• 

division. , 

Crinum, of sorts 

33 

divisidii. 

Dahlia, of sorts 

33 

division. 

Euphorbia jtuj(piiniflora * 

33 

\yers. • 

Gesneria, of sorts • 

33 

division. 

• 

G'loxiuia, of sorts 

• • 

33 

division. 

Hydrangea, of sorts 

33 

division. 

Busselia, of sorts# 

33 

... 1 
division and layers. 

Solidago eanadensis 

33 

division. 

Verbena hybrida^ • ••• 

33 

•^vision. ^ 
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Viola odora til, sweet violet ... By division. . 

Bulbs ... „ division. 

Ferns ... ,, division. 

Roses budding*, g’rafting’, and 

liiyorinff, 

Selerfed lid of cveephg and climhing IHanU capable of being 
propagated hg ^^frafii^^g^ divUion of roofSy lagering, budding 


Allamand(i., of sorts 

By layers. 

Akebia quinata 


division of roots. 

Arfyyreia, of sorts * 

9} 

layers. 

Ari§tolochia, of sorts 

9) ‘J 

» layers. 

Asparagus raeemosus 

99 

division of roots. 

Bannisteria laurifolia 

99 

layers. 

Beaumontia graiidiflora 

99 

layers. , 

Bignonia, of sorts 

99 

layers. 

Bougainvillea, of sorts 

99 

layers. 

Ccesijninia Gja^ami 

99 

layers. 

Ceropegia Garden 

99 

layers. 

Chrondrospermiim den tat um 

99 • 

layers. 

Combretum, of sorts 

99 

layers. 

Congea tomentosa 

99 

layers. 

Cryptostcgia grandiflora 

99 

layers. 

Dalechampia Madagascarcnsis 

99 

layers. 

Echites, of sorts 

99 

layers. 

Frederickia GuHelmi 

99 

layering or grafting 
on Bignonia stock. 

Gloricsa superba 

99 

division of roots. 

Hiptage madablota 

99 

layers. 

Jasminum, of sorts 

99 

layers. 

Lbnicera, of sorts 

99 

layers. 

Macfadyena (Bignonia) iincinata 

99 

divi.sion of roots. . 

Manettia cordifolia 

99 

layers. 

Parsoiisia corymbosa i 

99 

layers. 
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Climbers y Creepers y Verennial planUy ^'c. 


Passiflora^ of sorts 

Ptitraea volubilis 

Plumbao'o caponsis 

Poi V rea coccinca 

Poj vrea gprao d i flora 

Kliyncospernmin jasmij^^oides , 

Roupellia ^^rata 

Steplianotis j^raiid i f!(Trji 

^tis^maphylloJi pcriplocifolium 

Toroma.^ of sorts 

Tliiniberj^ia, of sorts 

rnonjT lujvig'afa 

\Visti*ria\sinonsis 


% 

• layers. 


layers. 


layers. 

yy 

iayei-s. 

yy 

hiycrs. 

yy 

layers. 

yy 

laycrjj. 

yy 

'layers. 

yy 

layers. 

yy 

layers. 


layers.^ 

yy 

lay (‘IS. 

• 

yy 

layio’s. 


Srltu-frtJ //.v/ of Fruif Tr^r.s ni^nfh/r of io,t f,t/ h(}/erhiiJy 

firo/lhiffy (dul Ijuddnif), 


Applos, ( Pynis ttiabis) 

A voeadojRiiir^ (l.Vrs(*a .!>‘ratissima) 
‘Hucr, (Zizy pirns jujuba) 

Ibiol, (/Egdo nianiielos) 

Iknana, CMusa sap ion turn) ... 
Ibdloc'k’s lioartXAnonai rotioulata) 
(Mu*riin<\yor, (Anona oliorliiiola) 
Citron, (Citrus media) 

Custard-ap])lo, (A noiia s(]ua1nosa) 
Fi<^, (Pious oarica) • . . 

(j raiiadilhi, (Passillora edulis) . . . 
(ruava, (Psidium) ... , 

Jain\;ool; (Jarnbosg alba) 
•Rnronda., (Carissa caraiidas) ... 


J>y layers. ^ 

„ luyiM’s an‘V‘.4.y.v ' . . 

„ buddinj4ii on eoininon 
^ ^ ba(‘r stuck, » 

^rariiu”* on common 
bad seedlings. 

,, (livisioi’i of roots? • 

V layors. 

„ biAors. • 

„ g*riiftiny’ * oil seedling 
cilroii and gootics. 

„ layciis. 

„ layers. 

„ ‘layers. 

„ layers. 

„ layers. 

„ layers*. 
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I^einon^ (Citrus linioiiium) *... ,, p*artin^aii(l biuldiiift’on 

Time seedlings uml 

g^ooties. 

Litcliee, (Nephelinm lichi) ... By Rooties. 

Lime, (Citrus acuhi) ... „ grafting and budding 

‘ ^ on liriie seedlings and 

" ^ by gooties. 

Long plum, (Zi?:yphus vulgaris) „ Zizyplius 

c seedlings. » 

Locpiat, (Eriobotrya Japoniea) ,, gooties. 

Mango/ (Mangifera Indiea', ‘ „ grafting on mango seed- 
lings and by gfooties. 

Olife, (CWea) ... „ hhers. 

Orange, (Citrus Auraniiuin) .. . ,, gooties and grafting on 

' ora nge seodl i n gs. 

Peach, (Amygdalus Persica) ... „ grafting and budding 

. » on peach seedlings. 

Pear Dessert, (1 ^/tus communis) ,, grafting -and budding (»n 
' pc'a r seedlings and by 

i layering. 

Pine-appbi, (Ananassa sativa) ,, division of roots. 
Pomegranate, (Punicagranatum) ,, layers. 

Pummelo, (Citrus decummana) „ ])udding and grafting on 

seedling puiiiiuclo 
• and gooties. 

RosCc Apple, (Jambosa vulgaris) „ layers. 

Sapota, (Achra!s sapota) „ grafting on sJij>ota 

se(*dlings anti by 

• , layering. 

Strawljerry, (Fragaria vesca) division of roots. 



NotrR on HoHiovUnre in Bengal, (No. I)— By John Scott, 
-L»sq., Curalor, lioyal Botanic darden, Calcutta. 

No. 1. Geraniace(m — Cranes-bill Order. 

• 

1. Geranium. — The Ol*anes-lAills (from geranos, a crane; in 
allusion to the craiuslikc beak of the carpcl|) are (lislinguished 
from their e(pi gen erB^J)y their regular 'llowers^ ten stamens, and 
•livci cari>els, eacli tipped by a long, smooth, and irllpimately re- 
(*iirv(‘^l awn. They arc annual or pcirennial herbs, rarely 
nndershrubs, found in all temperate climates, and the* tops of 
mountains in the Tropics. They hav(* palmately-lobed or 
tlivided leaves, and one* or two llowered pedunedes, with usually 
large and beautiful flowers,^ of various hues. None of the 
herbaceous perennial sgecies^ulve as yet been grown with any- 
thing* like success in Lower liengal. In the Botanic Garden, I 
have over and over again raised several spcciea e. y., G. AconiiU 
folium, /luemonifolivm, prafe/uu^, widchgilw with exceeding 

vigourduring the cold weather, became sickly in ; Shd the 

lew that survived this, lived but to die in tk? rains : not one 
have 1 ever keiit in life from the cold season to«the other 

^ 0 f 

nor can I hear of others being any more successful. Several of 

the annual species, on the other hand, are of easy culture, and 

• • 

reudily Hower in the open Iwrder. The seeds of thest? sl|iould 
be sown in pots^ii OcbHjcr, and the seedlings either wliolly or in 
jiart pricked out in the open border on a compost of doam, 
vegetable mould, and sand : a few might be retained for jiot 
culture in the verandah. They will generally llowcr in Feb- 
ruary and Mar(ili. The * species which 4 have grown and 
llowered hero are 6'. IncUlhn, motle, Robertiannm, rotmdifolkm 
and nepaleim: the latter, indeed, is piirtially naturalised, and 
springs up in the grass conservatories, from self-^owii seed. 
It is> a pretty littf o speciesp •with 5-lobed leaved, and flowers 
of a reddish-i)urple, with a darker colored" eye *011 elongated 
pedicels. Though lloweriiig tlic lii*st lofuiou /ram see'd aud 
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always to the hot or rainy season iiA the open 

bortlers, it may, under j)ot-eulture, be kept for two or even 
three years. 

Ervilinm, — The Ilevons-bills, from erodios, a heron, and 
so called from the resemblance of the seed-pod to the head and 
beak of that bird. They are technically di6ting*uished, by 
luiviii^* five of their ten stamens sterile, awns of the carpels 
bearded, and idtiinately coiling* up in a -spiral manner. The 
annual species require similar treatment io that reeommmidcil 
above for the geraniums. The s]>ecieH which have Howered in 
the Botanic Gardens here are 'cienfariuni, a species with hairy 
procumbent stems, pinnate leaves, and rosc-eoloured Uowers. 
E.^rnintM. ; this has an eiVct stem, tei'nate leav^es, andbliiish- 
pnrple llowers.* E. /narifimnw with prostrate, spreadijig hairy 
stems, cordate leaves, and small 'pale-red flowers. E. nnmdta- 
inm has pinnate leaves, viscous many-llowercd peduncles 
rosc-eolourcd flowers; as denol**d by the specific name this 
])laiit has a powyi-fnl musky simdl. » 

— The Slorks-bill, from pelargoB, a stork, 
from some faveied reseml>lanee in the <\‘ipsules to the 
head and heiik of a sl,urk. This is a very largii genus 
of which the species are^ almost entirely eonfiue<l to the 
C’a])e of (jfood lIoj)e. In gardens they are generally called 
‘geraniuihs, lliougli entirely distinct from these ])lants, and 
easily recognised ]jy their spur n*d calyjc, ad n ate to the llowtn- 
stalk,. more or less irregular corolla, and number of fertile 
stamens, wliicH vary from four to seven. Of tliis vast genus 
there are only a very few at all manageable in Lower Bengal, 
and eVen of these there arc only some five or six: sorts which 
ever produce a bloom, and of tliesetim B, zonalewwA one or two 
of its varieties with the P, rnqidmanH\x\'oA\ovc^\kiV^ the only free 
bloomers ^ nor do they appear to be any more disposed to this 
— as many other plants arc — wlicn .raised frpm seed gro\\:u in 
Upper Indiai Tlie pretty gold and silver leaved tri-color- ’ 
pelargoniums are y^et uiikno^vn in ^ our gardens; plants in- 
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cli^od t)| sov’^^'rnl of the finer sorts Ihivc* been tried, but thesis 
nrrivinj^* la(e in the eolcl seiison, were not well established 
before llui settiiiiif in of 11 h» hot season, during which all died. * 
From a batch of seedlino-s, however, which I have lately 
raised from Ihe finest kinds, T am hopeful of g*ettingf some 
reallj' o-ood sort*s : as l^je foliage ^if some of them are already 
showing distinct bronzy colored zones on^ a pale yellowish 
ground. The soil or'<;ouditions of life, however, seems from 
Air. Beaton^s ex])erience (^Mie having* raised at* fthrubland, 
during six years, 2f),fM)0 see<lling*s from the Punch Perargoniurn 
and not one had variegated leaves^; whereas at Surbiton, iu 
Surrev^, f)ne-third, hv even a greater proportion of the seedlings 
from that vari<‘ty were more or less variegated 4o have a 
very decddiid eHect on the colouring* %f tiic foliage, so that, 
even should we fail in njisin^ in the first instance, tri-color 
formi^from imported seeds, sue *cess may very probably result 
from an experimont with se(‘d»saved from th|)se plants : given 
the const it utionifl tendency and fav'ourable vegetative condi- 
tions (both of which we liave in those seedlings) there 
is no reason why the peculiarities should ^lot be again 
developed in the progeny, f • • 

^rhe management of those specieti at all suited to the climate 
i^ hy no means diflieult : certainly they require more care 

* Mr. (}. UartU-tt lias laU-ly, Dceemlier, 1870, introduced a few plants of 
llie newer t ri-color-leaved varictie.s ; and tln*se, thoui^li as yet but of weak 
growth, exhibit tlui characteristic colouring of Jho leaves whieli not flue of 
several young ])ltnits of really gwd sorts iiitix)duccd iu the Botanic Gardena 
here in 1801), did : the foliage being simply that of the older silver and 
gohliMi-leaveil sorts. Mr. H. 11. f(^)ke. Deputy Registrar, Foreign Dopart- 
ineut, informs me thaUhe law successfully introduced scvPral of the ti;j-color- 
leaved soi*t.s to Hiiiila, and 1 also Ticar from Mr^ McTvor that they thrive re- 
markably well in the Ootacainund Gardens. ^ 

t As illustrating this remark, 1 may state that some vei^ distinctly 
marked silver and golden-leaved vijrictics have been raised, in flie Botanic 
Gardens here from seeils of the common zonale sorts, .grown in Simla, and 
contributed to the Gardens of Mr. C. Macleod, Registi*ar of the Foreign 
Department. 
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than many of our other* favourite plants, and would not for 
example survive on a water-gfcrged border in the rains : not, 
however, of the heavy rain-falls, and aeeornpanyiny heat 
would they die, but simply because of the staguiitin^ water ; 
and on iv raised and thoroughly drained border pelargoniums 
endure the rains as well as nuiny of the other so-calletl hardy 
plants. I have a^. least found it to be so with V. Zonale and 
inqiiimnr^ ; the other species reijuire a little more care. They 
should he^kept iu an open airy verandah (an eastern exposure 
is the best, where they get the morning sun only) during the 
hot seaSon, and the growth phe<*ked as muclias possilde by giving 
only water in sparing* quantities when the s()il is really (h*y, mul 
the leaves disposed te flag. Shoots tbrmed in the hot season 
are generally weak aiffl sickly, and will usually damp off 
or rot in the rains, infecting al'^b the hardened slioots, and 
ultimately cause the destruction of the whole plants. The soil 
best adapted fou the pot-eulturvi of these plants is about three 
parts of light ^oam and v<‘getable mould to one of sand, 
pie(?e§*rrMhrP6oal, and kanker. With a free and porous com- 
post of this nature (in a well-drained pot to carry off all 
supcrllucus water, and atloiitau abundance of air to the roots) 
there will be no diliiculty in keeping pelargoniums in a 
thriving condition. They’’ arc readily proi)agateil by cut- 
tings under bell-glasses during the cold season ; which is also 
the best period to raise them from seed‘. It is? to be regretteil 
that so little care should in general be bestowed by cultiva- 
tors here, on the training and pruning of these jdaiits : wdiieli 
with the exception of huddling together and binding to a stick 
a few sprawling kranebes on an overgrown and really ugly 
plant (whose only redeeming (pialify is that it Is a geranium) 
qll else is left to nature. Now all that is necessary to remedy 
this is to apply the knife freely in the beginning of the cold 
season, cuttirig back every shoot, so that v/here one sprung 
before several will then be produced, and thus by repeated 
stoppings of the shbots, a neat symmetrical and bushy plant 
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^vill ])e ilie vesult, vvhi(?U even, in the <il>sence of flowers, will 
really be an ornament to the verandah. 

The i'ollowing kinds may be found in the gardens of Lower 
Lengal : P, Oahamami, balsam-scented storks-bill which may 
be distinguished by the palmate, sweet-scented, somewhat 
rough and hairy* leaves^ with wavy irregularly crenated mar- 
gins ; llowers pale red, in few flowered umbels. P, cajnfaUirti, 
has difluse stems, hairy, heart-shaped fragrant ^leaves, waved 
twnl toothed at the margin ; flowers of a pale-purplet colour in 
many flowered umbels. P. crUpum has all its parts* more or 
less softly-hairy, the leaves dilTusiii^ 'a not unpleasant* balmy 
odour, •and arranged in a somewhat two-ranked manner on 
f.lui stem •'y the flowers ifre of a rosy-^)ur])lc colour and usu^ly 
tvv(j together. Tliis is ]>o])ularly kno\^n as the *curled leaved 
slorks-bill, and by the jiativf^ malees as the Baum-geraiilum : 
thougli 1 rather think they use the term indifferently to any 
sweet-smelling leaved pelarg.mium. P. cnmlUiiamy leaves 
kidney-shaped, somowhut hooded, and hairy ; powers of a pur- 
l)ly-red with darker veins, on a five-flowered uhibel. P. //y- 
hi'idiiniy has a strong resemhlance to -C(^/<aA/,«thongh distiii- 
guishahle hy its roundish, crenated,^ j^>otl ess leaves, ^»nd nar- 
row, wedge-sha|)ed petals ; the flo\vers are of a scarlet colour. 
Oh many flowered peduneles. P. inquiifann is a lovely and 1 Vih 3 
flowering species, producing its bright crimson or scfjrlet 
llowers in great nmbels-^at times from 00 to SO flowered, nearly 
throughout the cold season, and the beginning of the hot* In 
foliage it resembles mueli zonafe. P, laieripeSy the ivy- 
eaved storks-bill, a well known and favourite plant ; of a ram- 
bling, or trailing habit, well* adapted for tramii\g* on ornamental 
props, in the form of cones, •pyramids, &c. It has round fleshy 
branches, cordate five-lobed leaves, and many-flowered umbelg 
of pale purple flowers : there are four varieties of this 4 )lant, be- 
sides many hybraUforms. P. peltatnniy a species I'esembling in 
*general habit the ivy-leaved and always passed as* such by the 

malices: it is easily distinguished, ho we^l, bv ifc angular 

• • § 
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shoots^ peltate, (/, <?., shield-like, or with the foofsialk fixed 
within tlie margin) five-lobed entire leaves, and (ew-Howered 
umbels. The flowers are of a pale-piirjde eolour : this is coin- 
monly known as the peltate-leaved stork-bill. /•*. rihljhinnn, 
is an ereot-growing, shrubby Hteninu*<l species, and thronghonl 
more or less rough textured and hairy ; the leaves are 
fragrant, large and heart-shaped, and the flowers {whi(»h it has 
not yet produced here) of a. rosy-white colour, borin,? on 
many flor.vered umbels : it is called tlie currant-leaved 
storks-bili. P. vUifolivm, h^ an erect stem, heart-shaped, 
scabrous, saw-edged leaves; rose coloured flowers striped 
W'ith dark purple in the two upper petals, and horiie on 
many flowered umbels: it is the vine-leaved storks-bill. 
P. zoutde, is the liors(5-shoe sp>rks-bill, a lavourile ]»lanl, 
and the origin through many coitiplex crosses of tho<(* 
beautiful silver, gold, and tricolor-leaved sorts, whi(‘h 
now form onenof tlie chiefert ornaments of the parterre 
garden in Euro|j»e. The normal form is <list*nguislu*<l by its 
cordate, orbicular, searcely-Iobed leaves, zoned above and 
toothed at tho margin ; wedge-shaped jatals, and many 
flowered o peduncles : the . flowers vary from white, to rose, 
scarlet, and red. The go] land silver forms known as the 
Golden Chain, with variegated yellow and green foliage, and 
the ,Fhtoer of the Bay with green disc* and broad silvery 
margined leaves, are occasionally met rvitli ini Calcutta, but 
so fm* as 1 can hear, tliey have as yet proved but liigitive 
treasures : introduced about the commencement of the cold 
season, struggling paralytically througli the hot, and rarely 
suiwiving a single rainy season. 

4. Tropmolv.m, — Nearly all the species of Indian Cress are 
showy, and well deserve a place in ?,he flower border; the 
species are of annual and perennial duration, and of climbing 
or trailing habits. None pf the perennial species have, ever 
l>een successfally cultivated in the plains; several of them 
which I have raised from seeds,., have grown vigorously 
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enough in the cold season, but oi> tlje approach of the bnt 
season, they gradually began to assume a sickly look and died 
one and all ere its close. The annual species should be sov?|i 
about the middle of October either in pots (which is the 
safer mode witli the finer varieties) or on their pernianent 
sites in the open border. . As the Nasturtium delights in a 
rich light soil, a dressing of well-decayed cow manure, and 
vegetable mould should be given to the borifer on which it is 
purposcHl growing them. The commoner trailing . jarieties of 
Nasturtiuin produce seed in abundance in our gardons, which * 
should be saved and stored with care ; the dwarf Tom •Thumb 
varietfcs on the other hand yield it in general very sparingly. 

T, Jjobbwmni^ tmjusy winufi, and* tlfeir vjirieties, and hybrid 
forms, do all well here, and indeed form the cfiiefest orna- 
ment of our borders from Ae close of December till end 
of bVbriiary. The flowers as well as the leaves of these 
plants are frequently used as and rescpnble not a little 

those of the ganUm cress, whence the cohiinon name of 
Nasturtium, or Indian Cress. The seeds arc also •pickled 
w^lien young, and used as a substitute for caj^ers. In addi- 
tion to the above, the T, adnncuniy ^(known also as ,71 pere-- 
ijniuun) the Canary-bird flower, or fringed flowered Indian 
Cross, is also occasionally seen, hut it very rarely can be 
induced to flower, and always dies off at tlve couimehcement * 
of the hot weatlier. • 

5. Llmnantkcs. — A small genus of Californian annuals of 
dwarf habit, and with white, rose or yellow Ilowers. They 
thrive best when sown where they are to remain, which should 
be on a small shady bord<?t*. The L. Doufj^la^si is a neatf little 
lierh with spreading stem#, pinnate leaves, and axillary rfowers 
of a wliite colour, with a bright yellow centre. There is 
variety of this called alba, diflering only in having^ uniform 
white flowers. • • * 

• 6. Oxalla, — ^The Wood sorrels are very numerous, and 

largely represented in tropical America the C^ipe of Good 
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Hope. They have nearly a)! showy flowers^ and pre of the 
ea45iest cultivation, thriving^ well in the open border, il' the 
drainage is effective. They are most impatient to water 
stagnating about their roots, and if subject to this through a 
rainy season they will assuredly be lost. The seeds of the 
annual species may be sown either in pote or ‘ the open 
borders (they do not suffer from transplanting if it is done with 
care) in Octobey, and they will be in flower early in January 
and coiitinlviie till about the middle of March. For the pot- 
culture ol the wood-sorrels the bulbs must be potted in 
October in a mixture of light loam, vegetable mould, sand, and 
banker: they will require no water until the young Cahoots 
make their appearance above the soil. At the end of tlieir 
flowering period, in April, gradually reduce the quantity of 
water, until they have naturally passed into a dormant state, 
as shown by the drying up of the foliage, when it must be 
altogether discontinued. In tkis state they may be allowed 
to remain in a dry airy and shady situatioi;* fer a month or 
so, and %\ren finally stored for the rains. For the finer and 
scarcer sorts, tlu bulbs should be taken up and kept in lx>ttles 
amongst dry sand, whereas those of which there is an abun- 
dance, may be stored in any dry, airy shed, until the return of 
the cold season — care only being necessary that they be 
' brouj»W out and exposed as they again spring up. The hmk 
and pallid shoots which they produce, when neglected for a 
short time at this period, will cause them to flower much 
less freely; 

The species in cultivation here are 0. Bowii, a hoary, stem- 
less i^ecies, of gfeak beauty when in full flower, with its large 
pale crimson blossoms, disposed on ihany flowered umbels, and 
piesenting a pleasing contrast with the rich green of the 
iri-foliate .leaves : it is a native of the Cape of Good Hojie. 0, 
bipmetata, hfte lilac colored flowefs with |inkish veins; on 
many-flowerad jianicles, and leaves of three broadly obcordate 
leaflets, bel^^ and emoothr above : it is a native of 
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J3razil. Q, carnosa, has a shorty scaly stem and^ as well as 
tlie leaves, fleshy ; flowers yellow on a few flowered scape : a 
native of Chili. 0. cernuaj is an almost stemless species, with 
leaves of three somewhat two-lobed leaflets and many-flowered 
umbels of showy, brig^ht yellow flowers : a native of the Cape 
of Good Ilope.* 0. cornimlatUy a weedy little plant, and .an 
indi<^eu of Bengal, noticed here only as also occurring in tlie 
South of England and various other parts of Europe as well 
•as in America. It is the Amrool of the Bej^alees. 0, 
Deppeiy stemless ; leaves of four leaflets, hairy and glaucous * 
beneath \ flowers of a coppely red colour, on many-diowered 
umbdls : a native ‘of Mexico. 0. filicauliSy stem naked at the 
base ; decumbent, left ves tvvo-lobud, smooth ; flowers violet 
colored : a native of the Cape of Good Hope. 0*. fiahellifoliay 
nearly stemless, with leaver? of 6 to 9 narrow leaflets, flowem 
yellow : a native of the Cape of Good Hope. O.flam, has an 
erect, naked stem, with leaves of 6 to 7 ^near, channelled 
leaflets; flowersyeHow, on stalks longer than iiiose of the leaves : 
a native of the Cape of Good Hope. O.floribimday flowers 
reddish, marked with darker veins ; leaves fusing from the 
root, consisting of three roundish J^aflels : a native jof Brazil. 
O, Imiaia, stemless and wooly ; flowers white, on scapes 
longer than the leaf stiilk ; a native of the Cape of Good 
Hope. 0. multijioray has a much branched, leafy, erect stenf 
and lilac flowers, on peduncles much longer than the leaves : 
a native of the Cape of Good Hope. 0. pentaphyUdy has 
leaves of five leaflets, a somewhat erect stem, and rose-colored 
flowers ; a native of the Cape of Good Hope. 0. polyphylloj 
has a slightly branched ^m, three linea»le^flets, and pWe-red 
flowers. O. rosacea, leaflets three, oblong ; tlie stem decumbent ; 
flowers a deep-red, with yellowish centre : it is a native of 
the Cape of Good Hope. 0. rosea, flowers rose-^lored, on 
foi4ced racemes, 4rom an efect, fleshy stem : a native of Chili. 
O. rvhella, has a purplish corolla, with a j^llowish centrcj and 
a leafy, erect, branching stem : a iAi|ive of jihe Cape .x)f 
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Good Hope. 0. ipeema, •stetnless, with roundish leafleig, 
rosy-purple tlowerg and erect gcapes : a native of* tlie ('a|)e 
of Good Hope. 0, vanabilk, stemloss, with roundisli leaflets 
and i*osy-purple liowers : a native of the Cape of Good Hope. 
0> vemvoht\ dowel's white inside and pale-red outside; stem 
procumbent, leaves of thre^ linear •leaflets : a* native of the 
Cape of Good Ho^)e. 0. violacea, a stemless plant, with leaves 
of three olK*ord,ate leaflets ; flowei*s erect,’ pink-colored, on a 
3 to 9 flowered undiel : a native of Carolina. 0. ktraph///a, 
flowers of"a purplish-violet colour, on 5 to 1 0 flowered lunhels, 
leaflets ^four, glaucous beneath : a native of Mexieo. 0, 
se/mtiva^ihe Bun-nurunga, of the Bengalees : in intei\?s^' ng 
littfe indigenous plant, abundant everywhere in the raiii.-, 
and like Mimosa sensitkay its leaflets collupstj on Ouji., 
touched. The flowers are yell'^w (‘olnured in umbels, on 
stout peduncles, and the leaves arc pinna. e, consistinly of 
fouileen pair of kaflets. 

7. Itnpahens , — An extensive genus of a in lUal ami biouniai 
herbs, with stout fleshy stems, swollen at the joints; with 
curiously-formed, and often very showy flowers. They are 
chiefly Indian plants, though a few are foninl in tVfriea, 
Kuro|>e, and America. Many of the Himalayan s|K‘eies are of 
great beauty, but only u very few of those that we have as yet 
tried, can endure the heat of the plains : nearly all plants tliat 
delight in moist temperate conditions^, our .tr sons ill-suit 
thems Thup, seed germinating here in the col * season have 
just commenced flowering when the hot weather sots in and 
destroys them ; again, the rainy season succeeded, as it is hy 
the cold, may be thought suitable, and here the diflieulfy is 
that the seeds germinate badly arid produce weak, sickly 
p^nts, which rarely acquire any strength and generally die off 
before therend of the rains. There are, however, a few of the 
species from *the moister tropical vallies ftiirly adapted to 
culture in tb*e plains, and generally flower freely, though 
rarely jjroducing ai^ngleseed: two enly have btKJome partially 
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naliiralized, « My experience, however, is yet confined to a few 
of tlie Sikkim species, and probably there may be many 
otln*rs which will thrive here, and the host of beautiful Khasian 
.species will, doubtless, afford some tliat can be cultivated 
ill oui* ^4’rass conservatories. The common balsam is, one of 
our most useful j^arden g,nnuals, apd may be had in flower by 
suecessioiial sowings nearly the whole year. Thus sowing 
ill October, they will. bp in periectiou by the mi(J|dle of Decem- 
U*v (small plants certainly compared with those grown in the 
rains only JO to 12 inches high, but a mass of bldom) and 
continue flowering until the* beginning of Februafy. If 
planttH^on rich opeh soil and liberally watered, not one of the 
c(‘UI M ..soil annual.s will make a* more effective •display 
tlian a eloscly st ^ of balsams. As a succei^ionto those, 

, sowing should be Viadc in February ; these will 

fl( • X March, and if tht beds on wliieli they are grown be 
rcuiularlv i.nd well irrigated, they will last till June. At the 
V p ienient ol ^ he rains, an almndancc of self-sown seed- 
ling ^ V. ill snrirg up in beds where the balsams have been 
]n'cvi isly grown, and prove very useful for ISling up blank 
&:c. : these will flower in Augus^t, and continue ^blossom- 
ing until tlic end of the rains. A fine display of balsams may 
also be got up for the conservatories in the early part of the 
cold season when there is a general scaraity of bloom.’ .For 
this pnrj)ose > ds shoutd be sown in August in pots, and the 
seedlings potter V off separately : first in^small pots, and as they 
fill tliese with roots, into larger, picking oft* the flowers in the 
earlier stages of their growth to give greater vigour to the 
plant ; flowering them in live-inch pots, and ^ overy re-potting, 
sinking the stem to the lower leaves. , 

It lias been remarked, that balsams rapidly degenerate in 
this country, and that the seedlings which comc^iip self- 
sown*, each succeeding season, will be weedy, ynrtliless plants,^* 
*and let me add, so are they when^thus raised in Europe. One 
yeai^'s old seed, high in vegetative ^ictivity, firoduoe iargj over- 
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grown plants, witJi single'or semi-double inferiorly coloured 
flowers ; whereas the same seed when kept for four, or as it is, 
even eight years, the progeny will be nearly all double- 
flowered, and of great variety of colour. What then may we 
expect in India, where the seed, as in the case of the self- 
sown pi^ogeny, has just fallen from the plants and at once 
started into vegetative activity ? Certainly, we need not be 
surprised to bear of Vapid falling oi(f 'in the quality of the 
bloom. Jjindley in his Theory of Horticulture, after referring 
to sometvhat similar results in the common ten-week stocks, 
thus Explains the phenomena, " we say that in keejang* a seed 
for several years, w^e fatigue and weaken * it. Now t/hen we 
place it in a suitable soil, we change its natural state, aud 
from a wild plant make it a cultivated one. What proves our 
position is that plants, in their Wild state, shedding their seeds 
naturally, and sowing them as soon as they tall to the ground, 
yet in a long succession of time scarcely ever produce plants 
with double flowers. We think, then, rftcV what we have 
Said, that whenever a gardener wishes to obtain double flowers, 
he ought not lo sow the seeds till after having kept them for 
as long a time as possible.^^ With regard to the time that 
balsam seeds may be kept in this coimtiy, wiih(»ut losing their 
gemiinative powers, T have no certain information. If 
th^^rdughly ripened seeds, however, be in the first instance 
secured, properly dried and stored in well-corked bottles, 
opened say once or twjpe a year (the beginning of the cold 
and the end of the hot season) and exposed in a dry airy 
verandah, I do not doubt that they will retain their vitality 
t$everal years.- Aifyhow, it is natural to suppose that the same 
results may be had from se43ds of Balsams, Chinese pinks, Zin- 
.nias, and the like, by keeping them for about half the time they 
- find it tvwjessary to do in Eurojje. So far as known, all that is re- 
quired is to reduce the vital energy, and this of course cau be 
^ected much more quickly, by the unnatural mode of treatment 
8ugg<^ted» in a trl^ieal than in a temperate dime. It is, indeed. 
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not at all probable to me, that those remits might be at once 
effected by judiciously subjecting the seeds to such chemical 
agents as have a tendency to reduce vegetative activity. Any- 
how, I should think .that the desired results might be effi^ted 
in at least half the time required in Europe. Reflecting on 
these results’ it is interesting to further note the sterilising 
influence exercised by the rapid and unnatural raising of suc-^ 
cessive progeny. Thus^ take balsams or zinnias^ with double 
flfc)wei's, and sow the seed as soon as ripe ; which bj’ way of 
illustration 4we will suppose to be in August, these* will at 
once germinate, grow up, flowed, and seed by November, and 
pro(hic(# amongst a predominance of single, a very small num- 
ber indeed, of even semi-double flowered plants. Thi<?, how- 
ever, is the only visible difference, they* flower and 
seed freely. From these seeds a third generation must be 
at onci? l aised (an easy matter with balsams less so in the c^e 
of zinnias, which, as I have elsswherc noted, germinate but 
very iiulifferently from country-grown seed in the cold 
weather, even though it is then gathered), which germinate 
freely, the progeny of which will be very much* more vigorous 
than those raised at the same time fjqpi English seeds ; but 
mark the difference ; in the latter, thejplants are literally studded 
with large double blooms, whereas, in the former, the flowers 
are single, chiefly on the upper part of the shoots, nearly all 
of a uniform red* or \vhite c^olour, and v€ry sparingly produced, 
and there is also an evidently decreasqji fertility, i. <?., in# the 
number of seed in the capSules. From these seeds a fourth 
generation is again raised in January, the germination of 
which is tardier than in the previous expA’iments, proflably 
due, however, to the low temperature of this month, though 
the seedlings look healthy, and push away vigorously in 
February. In the latter part of the month, they flon^r again, 
all still producing* perfect!/ single blooms, most markedly 
confined to the tips of the branches, and producing seed cap- 
sules, in which a very larger percentage of flhe seeda are^ ahpr^ 
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tive. k% tliis stage my experiments were interrupted by the 
seeds having been accidently mixed with other balsam seeds. 
Ivdiffli, however, take, an early opportunity of re-testing and 
c^inpleting these experiments, which seem, to me to have a very 
high th^retic interest attached to them ; inasmuch as show- 
ing howshort*lived, humble growing plants may, probably, 
attain perennial characteristics and gigantic proportions, and 
doubtiess regain the reproductive qualities. Now, redecting on 
the thwrjj .of descent with modification, on the genealogies,! 
relations'of the whole Vegetable Kingdom, we are n^aturally led 
to enquire into the causes for the physical superiority, or the 
mere bulk differences of organisms. The struggle for es^istence 
as^explained by Mr.^vDaruin in treating on the origin of Uoi'as 
in Oceanic Inlands, where he tells us that an herbaceous plant, 
though it would have no chance of siiccossfully competing in 
stature with a fully developed tree, wlien establislied on an 
island and having to compete «vith herbaceous plants alone, 
might readily gain an advantage by growing taller and taller 
and overtopping the other plants. If so, natural selection would 
often tend to add to the statuj’C of herbaceous plants when 
growing on an Oceanic Jsland, to whatever order they be- 
longed, and thus convert them first into bushes and ultimate- 
ly into trees. " Origin,” 3rd Ed., p. 423. In my opinion, 
however, there must be other impelling causes than the strug- 
gle for existence aided by natural selection ; -which as it ap- 
peals to me would rather be productive of intertwining or 
climbing plants than those of an arborescent character. On 
the other hand> when we look to the results of changes in the 
physi;calconditign^uuderwluch any particular sp^ies will live 
and grow as indicated hy the above experiments, wc can un- 
derstand how seeds ot an annual p}aut]| wafted or carried from 
a region ^subject to extremes of temperature, to an island of 
equable temperature, might by giving origin to ^veral sue- 
oeii^ve generationa annually, and each generation gaining iri 
vege^votvigour bjf tiie subordination of the exhaustive repro^ 

♦ ' ■ I ' ' , ' . 



255 


^ Notes on Horticulture in Bengal. 

diictive faculties^ thereby extending itiitUvIdual life, until, by ^ 
mayhap, temporary suppression of those organs, herbs of 
small size lived and grew into bushes of considerable size, and 
in due course give rise to a more and more gigantic progeny. 
Thus as it appears to me, may the humble short-lived herb, 
be genealogically related to the most gigantic of our forest 
trees : that in short herbs of low stature jbud fugitive life, 
have thus — through -successive modifications, ori;he accumulat- 
ing in bulk and durability " from generation to • generation 
by the sifrvival of the fittest*^ — given rise to those other 
forms which we call shrubs and trees. • 

The species cultivated from time to time in the Botanic 
Gardens here are : L balsamina, tfie common ga|den* balsam, 
which has lanceolate, saw-edged leaves; flowers several together, 
with the spur of the corplla slTorter than the flower. There are 
many* fine varieties of this plant with single and double flowers 
in a variety of colours — white, fose, red, crirnsen, and purple, 
self-coloured or vario*usly striped and blotched. The best of them 
are i.he Camellia-Jlowertd balsams, (with large double, beauti- 
fully imbricated flowers spotted with wlftte, like some 
of the Camellias for which in ih bouquet it might well 
pass) ; the rose-flowered balsam, • (with very double blos- 
soms, and large rose-like petals) ; there are also dwarf varieties 
of both of the above in some eight to twelve distinct shades 
a.nd colours, nfiinicking not a little a flaked carnation. 
Besides these, there are the splendid sc^rcal led Sqlferi no bafeatn, 
striped and speckled with lilac and scarlet, on a satin white 
ground ; and the Victoria balsam spotted and striped ^with 
brilliant salmony 48carlet, on a white grouitd.* L glanduligera 
is a magnificent species from Cashmere, {ittaining the height of 
1 2 feet. It is an annual plant, with leaves in ternate verri- 
cels, curious glandular hairs near the bottom of each leaf, and 
^ rounS club-shape<f stipules, just below them bearing similar 
glands. The flowers are showy,^ of a deep piirple, spotted 
interiorly with red, on a yeHowisIi^roun^. • The plants which 
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I raised in the Botanic Gardens here of this species from 
English seed, did not exceed 3 feet in height. /. trivomift^ 
a Himalayan species, with alternate, lanceolate, saw-edged 
leaves, and flowers of an orange yellow, spotted interiorly 
with reddish spots, on a rosy-yellow ground. /. discolor ^ a 
Sikkim species, with showy flowers, yellow with a bronzy 
colored interior ; the leaves are smooth, dark-green above and 
glaucous beneath. l: fhtlva, this is an American plant with 
dark-ycllew flowers, spotted red in the inside, and broadly- 
ovate leaves. /. lati/olia, a North Indian plant, with 
showy*palc red flowers, and ovate, crenated, hairy leaves with 
single flowers in the axils. /. leploceras, ife a Sikkim'^ plant, 
with pi-otty yellow. and sligliUy fraghint flowers, on axillary 

racemes : ova'te- lanceolate leaves, and a stout erect swollen- 

c 

jointed stem. /. pitbenila, jftiotlier lovely from 

Sikkim, with large jnirplish flowers, and ovate-pwnted, 
opposite leaves.^ L noWauf/ero, the Toueh-ine-not, a British 
species, so named (br the marked way in ‘xsdvieh it, as well as 
the other species, disperses the seeds when ripe. This may 
be raised from ‘Hnported «eed and flowered in thi‘ eold season, 
but I l>avc never seen it yiedd seed here. /. Irilobalaj a 
Sikkim plant, and now prr-tially naturalised in this garden : 
it has yellow flowers, usually four together, and oblong 
lanceolate, opposite, or termite leave, 

8. llydrocera, — The If. friflora,' is th?? only known 
specnes : it is a native of Bengal, and otlier parts of 
India, and known under the name of Domootee.^^ It 
is of Jiniuial duration, springing np on tlie margins of 
ponefs as the fWjrfcr subsides in the hot season, grow- 
ing in considerable depths of Water in the rains, and 
also foiming a stout, brandling head above it. It has 
lanceolate leaves, from four to five inches long and near 
one inch broad; large white flowers, variegated with red and 
yellow. Th*is species well deserves a place in the garden 
and is easily cu4tfvated ^in a •gnmlah, half filled with 
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onlihary garden soil. This should •l>e , watered sufficiently to 
convert it into a plastic mud in which the seeds may be 
inserted in February, or the beginning of March ; as they 
will scarcely germinate until the weather begins to get hot. 
Water may be added as the plants accpiire strength : two or 
three inches above the surface of the soil is quite sufficient to 
keep this plant in vigorous health ,a nd it may be thus had flower- 
ing on continuously to^tlio commencement dt* the cold season, 
\vhen it begins to die down. If the gumlah is undisturbed, 
and the soij merely kept moist, seedlings from selfijown seet 
will appear in abandance in tht following hot season. • 


Nolefi Oil ITorticnlinre ta (No. 2 ) — By* John Scott, 

Fsq., Citraior^ Royal Bolanle Garde a y CafcaUa, 
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No. II. — LoRANTUAC.E, nvi AflSTliKTO OjlDEH, THEIR 
GEIlMTNATiON AND MoDE OK AtI’ACUMENT. 

1. ViHcum , — An extensive genus, of which there are two 
well marked groups, namely those with true leaves, which 
are found in Europe, Southern Asia* and South Afirica; and 
those in which the leaves are absenf or reduced to mere scales : 
a. scries found in the Indian Archipelago, in the Mauritius, 
Bourbon, and Australia. All are ])arasitical shrubs, the 
branches terete, tetragonal, or compressed ; the leaves opposite 
rarely alternate, frequently wanting of reduced io mere scales. 
The flowers are always unisexual and either moiifcciousor dioe- 
cious : they have a 4- parted perianth, and either deciduous or 
persistent lobes ; m the male flowers the anthers adhere to the 
latter and discharge the pollen by a Clumber of pores : in the 
females the ovary adheres to the perianth, is 1-celled, containing 
1 or 3 ovules and surmounted by a sessile stigma, ^he fruit 
,is a smooth, juicy, and viscid berry, containing a solitary 
heart-shaped, compressed seed, which has^ not unfrequently a 
doulje-embryo. T. Album is the#commoi/mistletd of ]gurope. 
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md found also in the Western Himalayas, whence seeds have 
been sent on a few occasions to the Botanic Garden here : none 
have germinated even when tried in the cold season, nor is it 
likely that a species, every where affecting as it does, cold and 
temperate climates, will succeed in the plains of India. Dr. 
Stewart in his “ Punjab Plants^^ states, that it occurs in 
many plaee§ at from 3,o00 to 9,000 feet in the Punjab Hima- 
laya, and in the Saliman Pangc.. I Iltove noted it frequently 
on the apricot, peach, and walnut, repeatedly on the pear^« 
Lombardy poplar, Olea and IHinus campestris, and at least, 
once on^ each of Pavia, AIiuis, Quercus, Morns serratus, and 
Crataegus erenulatn.'^ GritHtli found it on the Quereps Ilex 
in Afghanistan, at an elevatioa of from 3,600 to 4,000 feet, 
and states thal it is there used for fodder. It is au.evergi*een, 
parasitical shrub, of which that \)^Yt corresponding to the root 
in ordinary plants becomes imbedded i'u the wood of thg tree 
on which it grows. The terete and swollen jointed stem is 
much sub-divided, in a regularly forking manner; the leaves 
are opposite, sessile of an oblong or somewhat lanceolate shape, 
a firm leathery texture, and of a greenish-yellow colour. The 
flowers are yellowish, the males in clusters of about 5 in the 
fork of the bi*anches, as are also the frequently solitary or 
ternary female flowers. The fruit is a white pellucid berry, 
containing a single .seed, surrounded by a glutinous pulp, 
which is often used for bird-lime. In the economy of the 
plant this viscous matter serves an important end, in causing 
the seeds to adhere to the bills of birds (on which the plant is 
largely dependant for its distribution, indeed its existence as 
any single tree or branch must sooner or later succumb under 
the fosterage of a colony of mistletps, and thus seal their own 
fate with that of their fo.ster-parent) and are thus transferred 
to other trees, on which they are similarly fixed, until the 
processes ''of germination effect new and more permanent 

attachments..^ Tlie mythological legends associated with 

the mistleto are verjj^^numerous; it was even worshipped by 
the anc^nt*Briton,s and served many important rites to the 
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with branclios of mistleto to announce the 
New Year : a custom yet kept up in Fiance^ and of whxk 
iiave also traces iu its use amongst our Christmas decorutidnik' 
r. monoumm, of Roxburgh, is a species found in Eastern Ben- 
gal and Orrssa. • It is a shrubby, evergreen parasite^ witL 
terete, jointed, and repeatedly forked branches; opi)oj 5 ite, oblong 
lanceolate, leathery leaves, about two inches Idhg by one inch in 
Ij' cadtli. The flowers are sessile in the forks of the^ branches, 
ill clusters^of about 3, of which the central one is .male and - 
tlie Z lateral female. It is generally believed tliat as l]ie mis- 
tletos Ijave an independent climinatnig power, these finalities, 
w ill be but slightly, if at all, modified by^ or partake of, 4he 
qualities of their foster-parent. As opposed to* this view I 
may here give the following JJuotal ion from Balfour’s Cyclo- 
pajdii^of India, under Viscum monoicum, wdiich has been sup- 
posed to be the plant referred to. In 1837, Lieutenant 
Kittoe, then witii hjs regiment at Cuttack, received informa- 
tion of the existence of a parasite on the Nux Vomica trees, 
to which extraordinary medicinal powers were attributed by 
the natives. Tliey called it Kuchila-ke-mulung, held it to be 
an extremely powerful narcotic, and* poisonous in sitiall doses, 
and they used it in the treatment of agues and rheumatism. 
Lieutenant Kittoe having procured specimens of the leaves, • 
sent them to I)j. O’Shaughnessy, for experiment. Given in 
three grain doses to dogs and kids, tetanic spasms set in, in 
the course of from five minutes to 'a quarter of an hour, 
recurring at intervals, and proving fiital by fixing the 
diaphragm, and causing asphyxia.” These^results, remarkable 
though they undoubtedly gre, have not been quoted in any of 
the Class-books of Botany or Florae •Medicae, which I have 
seen, and probably require confirmation, in case of any mis- 
take in the kind of leaves actually submitted for. examination. 

• A 

.From the above statement, Lieutenant Kittoe hqd never seen 
the plant growing, hut had only dieard frpip the natives of th^ 
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existence of such a parasite, and been furnished with leaves 
only (not improbably in a dry state) to determine the charac- 
ter of the plant. It must also be remembered, that the natives 
do not usually distinguish parasites from epiphytes, so that con- 
sidering the innocuous qualities of all the known plants of the 
order, there is a pardonable suspicion of the pliVnt iii question 
having other than an analogical relationship to inistletos. 
I have looked in viiin on all the trees of Nux Vomi(?a, which 
1 have sQcn for Loranthi, but have never found tliem'^ 
' fostering * onoj even thotigh surrounded by other kinds, truly 
overbuivJened. 

2. Tjornnihits, — An extensive genus, found in nearly all 
tropical .and sub-tropical rcgfous. They are dicliotoniously 
branching shrubs, parasitic on other shrubs or frees, 
the leaves opposite or aliernai«, entire, and usually thick 
and coriaceous. Tlie flow^ers are in spikes, coiymbs 
or panicles, usually bisexual;, the calyx has an ovate, or 
rarely turbinate tube, with a short truncated or toothed 
limb ; 4 to 8 petals, either free or more or less united ; 
the stamens eqivil in number to the petals and opposite to 
them ; the ovary l-oelled, containing one pendulous ovule, and 
crowned with a filiform style, and a simple, capitate or turbi- 
nate stigma. The fruit is an ovate or top-shaped 1 -seeded 
'berry, .usually crowned with the limb of the calyx. L, hvd- 
dleoides is found in the forests at the l)ase of .Parasnath, and 
not unfrequent in various parts of South India : it is the 
L. Scurrula of Roxburgh. It is a somewhat compact habited 
parasitic shrub, with opposite, cordately -ovate leaves of a 
thinntsh texture,, aivl when young, covered with a greyish pu- 
berulous matter, (more especially on the under one-side) soon 
disappearing from the upper. The flowers are small, of a rusty 
grey colour, and covered with a mealy tomentum ; the berry 
is top-shaped and 1-seeded. L, longijlorns is a commonly dis-* 
tributed Indian species : it is the L. bicolor of Roxburgh, the ' 
Bura*Mudha, or Agache of tRe natives of Bengal. This is ati 
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exceedingly^ handsome parasitic shrub, of large and rapid 
growth : it has stout, ramose, greyish-barked branches, oppo- 
site or alternate, smooth and leathery leaves, varying in shape 
from narrow-lanceolate to oblong-lanceolate or broadly ovate 
and obtuse, and from 3 to 7 inches long by 2 to 5 broad they are 
of a dull gi een colour, with the midribs, veins, and margin, 
more or less distinctly, and often prettily tinged with carmine- 
red. The flowers are large and pretty, borne on many- 
•flowered axillary and lateral racemes : they have ^ curving 
slightly inflated tubular corolla of a reddisli-orange colour, * 
with an oblique green ish-coloifred mouth, and a limb c4* linear 
reflexQ^l sognicnts of a pale lemony-green colour : stamens 5, 
the anthers lltiear and iti’ojecting from tl^ corolla, mouth,* on 
pale carmine lilainciits : the fruit is oblong, smootfi, and pulpy, 
crowned with the limb of the*calyx, and containing one seed. 

Tl^ nature of the utt*iehinent of the Loraiithi to the plants 
on which they grow is of greivt interest, andjias been studied 
and described by several excellent observers ; though from the 
many essential p(n'iits on which these authorities differ, it must 
he admitted that the [jhysiologicjil relations^of parasite and 
|)rcy are not as yet satisfactorily dekrmiued. Though 1 have 
myself made the subject a special study (on at least* several of 
the Indiaii species) in the absence ol’ sectional drawings, which 
I cannot introduce to this Journal, I can but treat the* subject* 
iu a very superficial manner, thus confining myself largely 
to general structure, the mode of attachment, and tlie germi- 
nation of the seed. First for the seed and it.s germination, 
taking by way of illustration that of L, fougiforns. The 
seeds of this species ripen* in the hot season and are* then 
surrounded by a strongly* viscous pulp which readily * fixes 
them to any branch or substjiiice to wliicli tln?y may be applied. 
The viscous matter soon acquires a firmisli consistency, 
and forms a ])rotecting layer to the seed : germination will 
• generally have commenced in ten or twelve* days, 'and the first 
apparent process is a curvgig exfonsion ctf 4ihc radiyle towards 
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the supporting surface^ whfch a month or so later, it will have 
reached. The apex of this process then expands! more or less in 
an oblong manner and forms a firm, discoid attachment on the 
surface of the bark for the nascent plant. seems to be a 
critical period, and, though the seedlings may thus retain 
their vitality for an year (or even more, as I liave seen them) 
many do ultimately die ; apparently, from the inability of the 
root-processes ,to penetrate the dry, dead; and haniened bark 
of some of* our trees; while othei*s, as many Sterculias, Dillen- 
ias and Nauclea, &c., in which the bark is thrown ofl* perio- 
dically*' in large plates, afford an unfavourable nil ns (in 
casting off the seeds ere they liave penetrated the? inner 
layers) and are thus, rarely fosterers 6f Loranthi. The bark 
of Melaleuca^ and other allied genera of myrtles, composed as 
it is in many species of innumerable dry membranous layers 
impermeable to the young radicle of the Loranthi, is*' thus 
most unfavourable to their dc'^elopment, and, indeed, 1 have 
never found a single species on one of tlieiu." Tinder favour- 
able conditions, (as on a thin, soft, and juicy, and more or 
less split bark) ^ the root-processes are by no means slow to 
invade the cambium layer, and then excite the development 
of the plumule or first biul of the seed ; and I shall presently 
explain how this is effected. Preliminary to this, I may 
remark, that if at the above stage, we make a section 
of the young plant and its stock 'So as *to show their 
mode of attachment, \ye find that a slender cellular tongue- 
like mass interspersed with a few club-shaped processes has 
penetrated to the cambium layer and expanded in a disc-like 
form‘’on the smjfaoe of the young'wood. The developmental 
history of these organs is as follows After the epi-cortical dis- 
coid process has been formed, we find, on examination, the pri- 
mary flat^interior surface quite concave and filled with a strong 
viscous elastic secretion, of a pale-yellowish colour, which dries 
quickly on exposure to the atmosphere. On the extending 
rhizome, tl^ese orgiprfA originate irregularly at points imping- 
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ing Upon tho bark, and always a *fev/ lines below the apex, 
wliich, though closely applied to the bark, is then free and des- 
titute of any adhesive secretions. The first indication of the 
production of the discs, is a slight swelling of the bark in the 
axial line, which tpiickly bursts and exposes a viscous granu- 
lar mass of cells,* very similar to. the first ini fusion of the 
rootlets in tlie creeping ¥, for example. 

Thus cemented to tlio liark, it now expands, by a vertical and 
centrifugal cell development into the eharacteristfc disc or 
pad ; the inner surface being covered, as stated above* witli axi 
adhesive and elastic substance. Inj|, line with the axis*of the 
seedling? plant, or the rhizome, as the case may be, (the subse- 
quent development of ])oi3i being the same )^, a tongue-like pro- 
cess gradually jn'otrudes. For lyany months after this little ap- 
parent ehange takes place, further than the gradual softening of 
the opposed bark of tlie supporting plant, by the diffusion of the 
viscous secretions of the parasites These priinwy stages of the 
development of th*e root attachments I have giuierally found to 
extend over from ten to twelve months, or from one rainy season 
io another. The recurring vegetative stimulus simultaneously 
influences both, a tongue-like process grows dowhwm'ds from 
the axis of the parasite (be it that of the seedling plant or the 
rlii/.ome) to the bark on which the diffusion of the parasitic 
secretions has induced a reaction, somewliat analogous to'tliat 
preceding the genesis of -adventitious buds. [I have not indeed 
tried the experiment, but I suspect, th^t, if at this stage -the 
root- processes were del ached, the plant would produce a lateral 
bud from the efleoted part. A Loranthus-bearing branch of 
Salix tetraspermea, now' before me, confirms tliis opinion tlms 
far, that, on a spot on whiffh no bud ^n'eviously existed, one 
has been developed from a part thus alfected by a sickly young 
Loranthus.] A slight thickening of the inner la.yer% of the 
bark immedia.tely opposite thc^ discoid attachment being observ- 
able, and this increasing upwards in a conical maimer, thins 
out or even ruptures the out^r layers of bath ; thus fa vouring 
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the intrusion of the robt-processes of the parasite, and the 
completion of its conditions of existence. The development 
of the parasite now goes on with rapidity, new stems spring 
up from the upper surface of the extending rhizomes, .and 
from heJow, series of dise-1 ike processes are being developed, 
io agnin form the parasitic attachments *descril)ed above. 
A similar Velatiou of parasite and prey is ever afterwards 
sustained, and in noiieof the many sections which T have made 
of the nttwiiinonts! of Lornutinfs L, longijlorns 

and Elg}run(/te gtohoau-s^ liave I found them jumetrating the 
woody tissue beyond theiic original lieu de repon, A simul- 
taneous growth is aftcM-wards maintaiiHHl betwc'cn ihe^parasite 
and prfty, and the or)nsequent result is the imbedding of the 
lower parts of the former, in ^he subsecpicntly- formed woody 
layt'rs of tlie latter. The cambfum tissue of both being thus 
on the same plane .and in close contact, it is imporlUnt to 
observe, that they never, as b'believe, effect with each other, 
anything approaching a permancmt ffrgjiuic union ; and 
thus as it. appears to me parasitism in the Lora nth us and 
their allies, as- probably throughout the vegetable kingdom, 
is essentially dependent op the immediate contact of the cellular 
regions of parasite and prey. T am aware that the physiologicral 
relations of parasitic Ij(n’anthi have been ivgiirdcd as analo- 
gous* to the scion and stock ingrafting : this is a mistake, they 
are essentially distinct, the relations of the parasite an<l 
tha prey being strictly analogous to the latter, and the 
soil in which it grows. The individnality — organically and 
physically — being erjnally as complete; and thus we find ilie 
stems of, the ^Loi-anthi forming" snags in the branches in 
which they have* been imbedded : a somewhat remarkable 
result when we reflect on the intereonne-iion of their respec- 
tive cambium regions. This view is, I am aware, opposed to 
the observations of Unger and others, wh*o consider the in- 
osculation of the vascular tissues of the parasite and its prey 
an essentpil conditten of all' cases » 0 f parasitism. I quote from 
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Dr, Harley, in his elaborate paper gn iju* Parasitism of the 
Mistleto^^ (see Transactions of the LinnsBaii Society, Vol. 
XXTV,, page 183.j In fig. 17, tab. HI,, he has represented 
the scalariform ducts of the extremity of the root-substance 
of Viscum regularly opposed to, and directly inosculating with, 
the dotted vessels of Crabegus, and opposed to none other of 
its tissues.” A similar view apjx'nrs to liave been adopted by- 
Adolphe Pitra, ill the Botanical Zeitung for il SOI, and in the 
figure lie repres(?nts the fibre- vascular bundles fif tlie foster- 
plant curving towards tlie sides of the roots against wliirh 
their extremities abut at various angles. Dr. Ilarhy, on the 
other hand, considers, that the jdiemnnena in (juestion are ])ro- 
diK'.ed by tlie absorption .of the fibro-vascular bundles abgiit 
the angles of convergence or of divergence, in ^fo extension 
(>rthc root in these direciions^^nd, ilun-cfore, to be indepen- 
dent of any tendency to*iuos<;ulation of the ducts. Though 
Dr. Harley thus opyxises the inosculation of the vascular 
tissues of the parasite and its foster jiarent, he, on the other 
baud, considers that a conlluence does take jilace in tlie cellu- 
lar system, and that, indeed, this is an essential condition of 
th(^ parasitism of the mistleto. Thus in liis remarks on the 
cortical systems of the two plants, he l;ays that thje* growth 

of tlie mistleto causes great thiekehiug of the bark in its 
vicinity, and its older layers arc pushed outwards and cracked , 
l)y the distending base of the ))arasitc, and thus a superficial 
apyiearaiiee of ii(?erosis is produced ; but on closer examina- 
tion, it is found, that tbe younger layiYs of the, hark are in 
intimate living contact with the corresponding layers of the 
bark of Viscum. The contiguous margins of the barki^ are 
mutually levelled ptliat of the mistleto at tfie ’expense of its 
outer surface, that of the nourishing plajit at tlic expense of 
its inner surface ; and the Imrk of the jiarasite is received 
within, and thus shortly iuvagiuaCcd by the bark of the 
flourishing ydant, at the surface, and for soipe little distance 
inwards, the barks arc often separ^ited by a little chink ; there 
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is, in fact, no union between the dead outer layers of the 
barks ; but more internally they form a continuous livings 
stratum, covering over the smooth line of junction between 
the wood of the two plants, and thus the uninterrupted 
circulation of the siq) tlmmgh both is secured,” Again, he 
states, tllat “ the young roots of the mistleto, and the bark 
of the nourishing plant live contiguously in* organic union 
witli each other.”* My observations on the relations of the 
cellular system's of the two plants differ from Dr. Harley’s i 
though may be as well to staU^, that Dr. Havley^s have 
reference to the Viscum album, whereas mine have been made 
on Loranthiis bitddleoides, L. longifiora^, and Eli/jranthii 
globosus. I have par lieu liw'ly exaininod these relations under 
lenses of 156 to 300 diameters, in both milky and limped 
juiced plants, as also in that oPjihe gamboge-coloured Xaii- 
thochymiis ; and I am conviiu^ed that the two cellular systems 
rarely, if ever, form true inosculations : the two tissues, though 
closely applied to each other, seem to me to [)reserve their 
individuality, and are in most cases separable without mutila- 
tion of tlie parts, wbich coidd of course not be elfected in a 
living and organically united tissue. The two systems are 
necessarily closely api)lied to each other, and the line of 
contact is fi‘ 0 (]uently uneven, though always distinct, and as 
clearly separable as in the most perfect articulations. The 
greater density of the cell (Contents of tlie Tjoranthi, relatively 
to those from which they derive their nourishment, must also 
be highly favourable to'^endosmotic communication and sus- 
tain a regular circulation of the sap. 

Wie will now proceed to explaip the development of the 
rhizoinatic and root process('s of th^ LoraiitKi and their rela- 
tions to the foster-plant." When the* J'oung plant has attained 
a height of from one to fom* inches, it throws out one or more 
rhiz6matfc processes from near the base of the young system. 
These extend often to a considerable length along the surface 
of the supporting branch, and attach themselves to the bark 
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of the latter by a series of sueker-Jiike processes, ek^tly 
similar to that attaching the seedling plant. These suckers, 
or hausionums as they are technically called, are frequently 
produced at very regular distances, and either in close juxta- 
position, or at distances of Irom half to two or more inches, 
l^hey are of a more or less oblong shape, increasing both in 
height and thickness according to* the greater or less vigour 
of the plant : generally from a quai*ter to haM' an inch in the 
larger diameter, thougli I have specimens of *theiu an inch 
and-a-half in diameter and of a globular shape, in the . 
(‘ase of the original seminal suoker, those of a secondary origin 
also gjve off root-.processes which" penetrate the bark and 
cambium layer and abut against,* without in any ease, as I have 
previously remarked, actually penetrating the w*)f>dy system. 

more or less simultaneous g^;#wth oi*the parasite and prey now 
goes qii, and the following* are the general results. In cases where 
the foster-plant is of quick and^vigorons growth, the chances 
are that the rhizome Jiiid its suckers will bo wholly enveloped 
ill the branch to which it is attaclied, while in the mean- 
time lateral shoots are developed more or less regularly along 
the sides or up])er surface of the rhizome, and in their 
turn give origin to other rhizomes. Thus struggles the 
parasite and prey, until one or the other, usually the latter, is 
destroyed and accordingly seals the fate of both. Agajn, in • 
cases where tlm growth of both is equalised, the oi-iginal rhi- 
zome may, for years, retain its epi-cortical relations by the 
lengthening of the suckers, in the sam*h ratio as4:he supporting 
branch increases in thickness j the lower parts of tlie former 
being thus alone imbed(led in the woody system of the 
latter, affording m old Ijranches most interesting and (as 
it has often proved to me before •! •bad specially studied 
the development of the phenomena) puzzling sections. 
There are various other decrees of development of the two 
, whicli I need not refer to here, as those which I have 
already described sufficiently elucidate phenomena j in in- ' 
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dioating the different results according to the more or less 
equable balancement of the vegetative forces in parasite and 
prey. The structure of the rhizomes dilfers in no essential 
way from that of the stem, but it is interesting to observe in 
those cases where two rhizomes come in contact, that while they 
also become fixed to each other by the usual sucker-like pi*ocesses, 
they ultimately effect as complete an union between their woody 
systems, as in any* natural graft. By the way, tliis, in iny opini- 
on, is strongly confirmative of the view I have taken of the phy- 
siological relations of the Loranthi to their fosier-])arents, in 
showing how the former infer become organically united ; 
rendering it the less probable that such an union in the ])hcno- 
meua of parasitism shoulchat any time, exist in their rcs])e<*- 
tive cellular systems; and not also be eirected and sustaiiuHl by 
the vascular system : it appears Uj^nie a mistaken notion. 1 may 
also mention, that I have observed in' the Botanic Gardens 
here an example of bigcneric grafting between the Loranibi. 
This is on a specimen of Bassia butyracca, on which tlie 
rhizomes of Loranthus longiflorus and Elytranthe globosus 
have formed a very complete union. 

With regard lo the development of the woody tissue of 
Loranthi in the correspoifding parts of the foster-parents, 
the view I have above taken, seems to be that also of 
. Griffith,, Unger, and Sehacht. TJnis Griffitli stales, that the 
fibres of the parasite never penetrate beyond tbeir original 
attachment, aUJtough the latter developed Jihren appear 
U have the of a) riving at this pjolnty hut no farther 

From this and the following question, it is evident that Grif- 
fith Ijad then but imperfectly understood the phenomena. 
The more vigorous and older of these suckci’s, continues this 
author pierce the sap-wood to a greater or less distance; 
l}ut no identification of substance appears to take place, the 
fibres of the suckers being at right angles with those of the 
sap-wood. In all probability they have not the power of , 
piercing into the substance of the wood, their greater depth in 
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the older aqd larger branches being owing to the deposit of 
new ligneous matter. At the same time a corresponding 
increase takes place in the sucker, which becomes hard toward 
its base.'' Transactions of the Linnaran Society, Vol. XVIII., 
p. 81. Singularly opposed to the above view is that adopted 
by Dr. Harley, fn which he holds that the roots of the mistleto 
not only penetrate the different layers of bark, biit*also invade 
the woody sj^stem by iv^ay of the lines of ^the medullary 
Vys. Thus, premising that the mistleto (Viscurn Wilburn) at- 
taches itself to the nourishing plant by roots, some ‘of which * 
are horizontnl and confined to Clio bark, the others are con- 
taineiUwitliin ihe Wood; Dr. Harley explains that the former 
or horizontal rainilioati(Ais, pervade the .bark of the rfiourfsli- 
ing plant freely, which they can of course only flo by effect- 
ing its absorption simnllanc<j^isly with their advance, some 
pass 4ra!isvoTsely and partially encircle the branch, but by far 
the greater number running parallel to each gther and to the 
branch, travers(^ it lengthwise. Whatever direction tlujy 
take, they prodiu'c at frequent and in-etty regular intervals 
other tapering cellular roots, which, guided c^oubtless, by ihe 
medullary rays of the bark, pass towards the suiTage of the 
wood, and are thus brought into contact with the ends of its 
ir.edullary rays. They are subsequently found imbedded at 
various depths in the hard wood of the nourishing plfint, like* 
ihe primary rc¥)ts The horizontal roots arc cy- 

lindrical, and are wholly contained in the bark, and such being 
the case, they are each year removed further * outwards from 
the surface of the wood of the nourishing plant by ihe indi- 
genous growth of its bark*; and when the more external layers 
in which ihey lie* become snicked and deaxi and fall awa^, they 
are discovered. Meantime, these roots increase in size and 
harden in texture by the formation of woody layers." Such 
theix are Dr. Ilarlpy's views as to the development of the rhizo- 
• matic processes of the mistleto in the branches of its foster- 
parent, and for which I wjll no^ briefly ^issign ^rcasoiis for 
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regarding them as untenable : the structural |levelopmcnt 
being evidently misinterpreted. First as to the rhizomatic 
processes of the mistleto (Viscum album,) which, unlike tliose 
of the Indian Loranthi examined by* me, are imbedded in the 
bark, parallel with, and in immediate proximity to, the cam- 
bium region, and in this respect differing very immaterially 
from tlie normally epi-eortical rhizomes of bur Indian Lo- 
ranthi, Dr. Harley is also careful to impress uj)on the reader 
the extra-i;ambial position of the rhizome, though he iieglecbj 
to explain how such a position can be sustained, consistently 
with its fixed attachments in the tliiekening woody system of* 
the supporting branch. Clearly if the roots of tlie p rasitc 
liav*e a mode of growth similar to those of our mangroves, 
&c., and thus, from a fixed point elevate the rhizome simulta- 
neously with the development of the braiudi, it is imim])ort- 
ant whether it lie in the cortical or cainbial regions; the resuHs 
must be the same ; and so long, as the balance of growth is 
retained, the rhizome will lie beyond the 'voody tissue of tlie 
branch. Taking these self-evident results tlien— a simulta- 
neous centrifugal and centripetal development of tlu; root- 
processes— we are naturally led to enquire as to the period when 
this nicely-regulated polar growth commenced. Dr. Harley, 

I dare say, will not, or auyliow does not, i>rotend to en]ight£*n 
‘us on, this point; though it is evident, that sucli modes 
of development are necessary to the support o*’ tiu^ rhizome, 
they ,are anything ))ut such to his theory. On the otlu‘r 
hand, I am coftvinced from observations on the development 
of the homologous processes in the Lorantlii, that the mode 
of gr'owth, relatively t(j the siippi/rting branch, is largely 
and chiefly centrifugal, corresponding closely to that of such 
gouty stemmed plants as Adenium, &c. Thus, as previously 
stated, and in accordance with the more or less equally ba- 
lanced growth of the respective parts of parasite and prey, 
the rhizome of the former may or may not become imbedded 
in the'wood^ systen? f the latter, ujhercas for the lower parts 
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of the snch€r4ike rootsy this is a necessary result of the pro- 
gress of development, and alike apjilicable to the intra or 
epUcoHical rhizomes of the Loranthi. In tho sections 
given by Dr. Harley, the form and position of .the root-pro- 
cesses arc very similar to some of lliose I possess of Loranthus 
Jongiflorus and liljlrantlie globosiis ; all are of a more or less 
oblong shape, the long diameter axial to the branch. It is thus 
(as sliown in Dr. Harley’s figures), that the loiigitiidinal sec- 

■j , 

l*:ons of the branch bearing mistleto, exln1)its linear ow somewhat 
clliptieal-shapcd root-jirocesses terminating in obtuse and 
more or less rounded extremities, jvhercas those exposed in 
transverse sections arc all more or less tapering and sharp 
])ointod according to the angle at \vliich they may lufvc lleen 
cut. Dr. Harley, referring to^this says, that ^Hfic young taper 
roots also appear wider and shorter in longitudinal sections of the 
nourishing branch, than in those made in the other direction.” 
These are the appearances, he continues, wliich, doubtless, 
led Mr. Oriffiili to the conclusion that the mistleto is attached 
to the stock by sueker-like processes.” Presuming that the 
author has consulted Griffith’s excellent papei^ I am at a loss 
to understand how any doubts as i(x the organs referred to can 
have possibly suggested themselves. Mr. Griffith not only 
carefully describes, but specially illustrates, them by whole and 
sectional figures in Tab. VIII. ; the latter showing tliUt the 
sucker lias pierded the bark and become applied to the wood of 
the nourishing branch. In regard to, their origin and nature, 
Griffith also states, that “ as soon as the parasite has acciuired 
the height of two or three inches, when an additional supply of 
nourishment is pijobably required, a lateral shoot is sent out, 
which is especially towarcTs the apex^ of a greenish colour. 
This at one or two, and subsequently at various points, ad- 
heres to the support by means of suchrMke productions, 
wliicAi are preciscl^r similar In structure and in mode of attach- 
* ment to the original seminal one” previously described. .... 
^^Again,” in the adult plant-, he contiiiueS ^ the su(ilver4>caring 
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shoots frequently rim to»a c'onsideruble (iistance, i?iany of the 
slocks beiii^ literally covered with parasites, all of which 
have ori^Miiatort from one seed. I have seen sucli shoots, 
which had taken their course alon^a decayed branch, become 
veflexod, and return in quest, as I may express it, of a part 
capable of aifordini^ nourishment. In all tlie species of Lo- 
ranthus whieli I have examined, the same plieiiomeiu occur, 
and also in the^species of Viseum from .whicli tlic drawings 
wore made.r^ I have reason to Ixdieve, liowever, that in somo' 
Loranthi and ^"iscllms• the attachment takes jdaec by one 
spot ; in other words, that there is only a primary attach- 
ment ; such will approximate in form to the Viseum alburn 
The'lattei' sentence is, I eofifess, ol^seure, and evidently arises 
from the antli6ys ignorance of the strictly analog'ons nature 
of tlic phenomena iu all tlie plants referred to ; which differ 
only iu the one section, havinfj an htfra-corfical, the otlicr an 
ephcordcal rhizome. I believe ‘that all species of parasitic! 
Loranthi uonualii/ form many points of alrnchiiient with the 
branches they infect, as is the ease in tliose species under eon- 
sideratioii ; though even in tliese, as I shall subse(|uently sliow, 
we find specimens coiifinivl, to a very limited surface. 

Dr. IIarl(»y, in a part of .his paper subs<‘quent to tliat above 
quoted, returns again to the structural developments above 
dis(fussed, and remarks that whether the roots of the parasite 
are implanted in the medullary system of the plunt up»)ii whi<*li 
it groftvs by any invasive^actioii of their own, is not the object of 
tins paper to determine’^ (I may be mistaken, yet in my opinion 
it is a fjuestion of Iiigh importance in any jiaper profosscMlly 
treating on the paraifitism of the inistleto) ^Mint I cannot pass 
w'itliout specifying* tlic principal anat?)mical facts which support 
this view. They are Jird the evidence < f rejieated absorption of 
the fibro- vascular bundles, allowing the extension of the roots 
into the exposed medullary rays ; ifnd sreotuf) tin? conHuciice 
of the extremity of the roots with the central pith, which 
could only r^^sult fr(Sjfi an inyasire growth of the roots ; for, 
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alflioiigli a branch may be very eaj’ly^allcc ted with tlie para- 
site, we can hardly suppose that this would occur simultane- 
ously with its orig'inal development ; the branch must be 
j>re-formod, which implies the existence of at least one ring of 
wood between the point of the root of the parasite and the 
medullary centre of the nourishing plant/^ Now, with refer- 
ence to Ijhe first' proofs of the invasive action of the roots of 
the mistleto, I have to remark, that with tlie exception of the 
:insinuatioii, and it may be, occasional absorption of cells in the 
first jxMietration of the cambium tissue by the nasijent root- 
jiroccsses, the subseipient devekijmKmt of* these organs being 
simnlhineous with that of the other tissues — be it in the 
inednllary rays or woody layors-^tUere cannot consequently be 
any evidence, as Dr. Harley would have us believe, of re- 
peated absorption of the flbrq-Vascular bundles, nor is any 
such jjUbrded in his magnified sections on Plate XXX. Related 
to this is the assumption that the direction and arrangement 
of the roots of* Viseurn, whicli lie within the wood are deter- 
mined by the arrangement of the medullary system of the 
nourishing plant, the roots always l}’ing strictly parallel to 
the medullary rays. In this view the author is supported by 
Dr. Ilermaiui Schaclit who states,* that the iwt of the 
mistleto developes on the side of fhe wood branches which 
<)ceui>y the position intended for the medullary rays, of the . 
wood.^^ In the many sections of branches infested with 
Indian Loranthi, I can find no support for such views j and 
even as the root processes originate indifferently from any part 
of the lower surface of the rhizome, so do they indifferently 
impinge upon the woody layers or medullary rays that mtiy be 
opposite to them.* So far^s I rccolleot this is the case also in 
branches affected with Viscum album* certainly in many old 
specimens of mistleto on Apple and Hawthorns, I have seen 
the roots in both Hie woody, and medullary regions. I am 
• supported in this by Adolphe Pitra, who (as quoted by Dr. 
Harley) in his remarks on^Dr. BchacliP^ ^observations, - says 
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that they may be true with regjirtl to certain (leduite stocks;, 
sneli as firs and pines, but I cannot establish this fact, as I have 
not had an opportunity of investigating such stocks ; but it 
certainly does not hold for all. AVith limes, willows, and 
other trees, I have fo»;iid the rule uniformly not established. 
The place where the sucker (senlxcr) meets the wood is quite 
accidental, and is usually not that of a m^^billary ray ; besides 
the sucker is fron. the first much too strong and too broad 
(in the section* of a yearling shoot) for 'it to correspond to v, 
medullary ray.^^ 

Secondly^ let us consider the support afibrded to Dr, 
Harley^s views by the confluence of the extremity ^of the 
roots with the central pith, which” remarks fhe author 
" could only '’esult from the invasive growth of tin* roots, &e.” 
This seems to me a most unfortunotc and untenable assump- 
tion, applicable only to species (if such th(n*e are ?) destitute 
of the rhizomatic and secondary root-processes. On the othe*’ 
hand, in six^cies such as those under considfxation, the vhizo- 
matic processes of the parasite may and do occasionally r"-'ch the 
apex of its supporting branch, (especially on shoi ■ l.i oral 
branches), and thus united apex to apex undergo a siinuUane- 
ous extension, and have ifs root-processes directly applied to 
the medullary sheath. I have actually found such relations 
in yoyng shoots of Salix tetrasperma, Terminalia Catappa, 
Ficus religiosa and Jambosa vulgaris, infested with the Loran- 
thus longifloms, and Elytraiithc globosus ; and there is no 
reasons why similar relations may not occur in the parasitism 
of the Viscum album. The great extension of the rhizome is 
interesting. I hajve measured si)ecimens of Elytranthe 
globosus on Salix tetrasperma, in the Botanic Garden here, 
with rhizomes of froni (Jight to ten I'cet long attached firmly 
to the willow branch by numerous suckers, and giving off 
many new shoots. On branches of Jambosa vulgaris^ 1 have 
also measured equally long rhizomes of Loranthus longi Horns 
attached at more or less equal distances to its supporting 
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brandies by its siidvcr-like processQs^ and producing slioots 
irregularly along the lateral and upper surface. 

With regard to the preference of the Loraiithi to certain 
trees, Dr. Harley is of opinion that, other conditions being 
equally favourable, the size and number of the medullary 
rays is the chief cause which determines in any given case 
the attachment of the mistleto j and this is probably true of 
all other eas^s of })arasitism. \Yith a view to testing the 
i ruth of this supposition,^^ remarks Dr. ITarfey, have 
examined the wood of those of our indigenous trees and 
shrubs which from ^heir size, distribution, and aggregation, 
arc liable to the ajbtaeks of the j^arasite, and also that of 
..om 01 'ic plants to wliidi i,t is naturally attached 
or noon Inch it mav be made to grow.^^ Til/e results are 
^ ' in dciuu ; and comprise the measurements of the 

d( ^ nd width of ‘tlie individual rays, their relative 
disposition, id the '■ujiber of cells of which they are com- 
posed, in thiity-tw ^hinds of plants. The rays vary in the 
different kinds from the -io of an inch in depth, to the.3-^i^.y 
c ^ an in(jh in width, and do not, by any means, afford much 
.nippoi't to the theory that the greater or less luibility of plants 
parasitic infections is dependent 6 n tlic size and number of 
the medullary rays. Thus in some’ parts of the Continent of 
Kuropc, the common Fir, Finns sylvestris, is much infected • 
with mistleto, though the depth of the ray is one of the 
smallest recorded in the observations. Dr. Harley regards 
such, as only apparent exceptions, hof^ever, aud would "thus 
explain them : — Firsl, " the prccariousucss of the dissemina- 
tion of Viscum, the only njeans for effecting the process being 
extrinsical and ajceidental. The more closfly, therefoi-e, a 
is approximated to a fertile plants tiie more certainly will 
it be affected, and i'tce versa. The greater frequency with which 
mistleto attacks apple and hawthorn-trees as ‘compared 
, with m^’ple and walnut-trees, which upon the thcoiy are 
uiach more liable (as having deeper syid wider medullary 
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ray.^) is tluis aceoiiiited fcjr. There is, perhaps^ no tree in the 
series more liable to the attacks of the parasite than the ma- 
ple, nor one that sii/fers so much from its ravag'es. the 

nature of the bark, but especially of its periderm. The im- 
munity of the holly, birch, and alder is, doubtless, due to the 
condition of this outer portion of their barks, forming as it 
does in them, dry, smooth, and unbroken surfaces. . . 

The poplar, whiJi, as far as my own observations extend, is 
more liable than either the lime or asli, appears to be the only 
exception to the theory ; but in this tree there are greater 
pre-disposing conditions : thuo, the nature of the bark is most 
favourable for the attachment and germination of the seed, 
and the wood is very soft, and, from, tlie number, size, and 
arrangement! of the ducts, is easily separable in the direction 
of the medullary rays. The nfigtleto is but rarely found on 
tdms and oaks, and never, 1 believe, ‘ on the horse chgsnut ; 
yet these trees, except as regards their incdullary system, ap- 
pear, in all other respects, viz., of nurnben*, size, aggregation, 
and condition of the bark to be even more exposevJ to the at- 
tack of the mistleto than the apple and hawthorn.^^ It is 
curious, however, that Loranthiis Europceus should chiefly, as 
I hear it\loes in the Soutii of Kuroj)e, affect the oak and sweet 
chesnut. Again, it has been well remarked by the reviewer 
of Dr.-Harley^s paper, in the Nat. Hist, lleview for 180 1, 
p. 241, that medullary rays are apt to be very variable in their 
vertical extension, though probably they may bo tolerably 
constant in width. Dr. Harley ought to have stated in giving 
the dimensions of the medullary rays of the common oak, 
thattthe small rays only are referred to. This places the oak, 
xxiyovt which the mistleto is rare, vepy low down in his table, 
so as to suit his hypothesis very w oil. llxii it must not he 
forgotten, that the Oak, like the Beech (with which it is 
bracketed), and unlike the Che§nut (with which it is also 
bracketed) possessr two kinds of rays, large and small."^' 

With reference^ (o this iheory^, I can hut repeat that 
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in all my observations on Lorantlfi, tlie relations between 
the medullary rays and the secondary roots in any infected 
branch are decidedly casual ; and the parallelism that may 
exist between them is but a natural result of the mode 
of development of their rhizomes. It is, however, affirmed 
by Dr. Harley, that in branches with an exeentrical pith, 
the parallelism is also retained, aiul the points of- the root- 
processes still directed, tv the pith. This may, may not, 
h?ip=]»en : thus roots simultaneously developed in an.^xcentricj 
branch will, as a matter of course, retain the parallelism, while 
on the other hand, the chances are few, of any such (X)iiici- 
dents 0(iijurrin^ when the eccentricity has been acquired prior 
to the attachment of the mistleto*: jhissing* off more or less 
closely at a right angle from the^rhizome they wdll*and do vari- 
ously inter.s('ct the medullary r.lys. This I find to hold alike in 
species* with intra-eortieal and epi-cortical rhizomes ; botli 
generally extend in nearly straiglit lines and jwrallel to the 
axis of the branch tcf which they are attached. Whereas in 
consonancG with the existence of any degree of cle'ctive affinity 
between the root-ju’oeesses of tlie mistleto wllji the medul- 
lary rays of its supporting branch, ^lliose species with im- 
bedded rhizomes should (in accordance with that efectivity, 
a.n<l the prevalent spiral mode of development of plants) 
extend along the stem in a more or less distinctly 'squ’ral 
manner. Thus, as it appears to me, the theory that other 
conditions being equally favourable, the size and number, of 
the medullary rays is the chief cause which determine in any 
oivon case the attachment of the mistleto’^ is untenahle. 

On the other hand 1 believe that the habit, and chemical 
qiialitifis of tlic bark of plains obiefly determine tlicir relations 
to the Loranthi, as indicated by tlie following observations. 
First, habit : trees of compact habit and heavy eyergreen 
foliago; a,s some of-oiir Magifolias, Gnatteria, Ciarcinia., Nop- 
Kelium, Jamhosa, Diospyro.s, Artocai-pi, Pntranjiva, &c., are 
all niisuited to the Loranlhi,» and appareflt4y for fio other 
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reason tlian the above/ It is cnrions to observe Jiow strictly 
the Loranthi wlieii seen on healthy specimens of any of the 
heavier foHagcd species of the above genera, arc confined 
to the extremities of the shoots. There they live and 
flourish; only so long as they can extend a-pace with 
the lengthening shoots : failing this, as they become 
enveloped • ill the dense foliage, their vigour fails them, and 
sooner or later, they die out. Sceondlg^ heavy-foliaged deciduous 
trees arer also generally unfavourable, partly owing to the 
dry, scaly nature of the bark, the loss of foliage in the cold 
and hot season, and the heavy shade afforded through- 
out the rains. It is thus as I believe that we raKdy find 
Lorantlii on several of tlic species of the following genera : 
Dillenia, Flaeourtia, Salmalia-, Sterculia, Schleichora, Mcli- 
cocca, Spoiulias, Erythrina, * Terniinalia, Nauelea, &c. 
Again, dry and thick-barked species as Eiicalypi i and Mdaleuca 
of various sorbs, Adansonia, •Xanthoxylon, Ailanthus, Pou- 
partia, Boswellia, Balsamodendron, vaKous Araliaoea^, &c., 
are all unfavourable; and though I have frequently found 
seedlings on same of them, I have rarely found them support- 
ing old, plants : the seedlings generally dying ere their roots 
can penetrate and draw , support from the inner layers of 
bark. I find also that trees whose bark has acrid, bitter 
or astringent qualities, whether limpid or milky juiced, are 
but little liable to the attiicks of Loranthi, and the less so as 
these qualities become the more pronounced. Thus ; on jMelia 
azadirachta with a nauseous and bitter bark, we never find a 
Loranthus ; whereas on that of the lilander Melia composita 
and semper virens,' they arc by no means uncommon. On the 
specimens of the following genera, growing in the Botanic Gar- 

4 * 

dens here, I have never seen a single plant of Loranthus esta- 
blish itsqlf; though, all arc more or less in proximity to other 
trees bearing them. These are Oclina, Brucea, Simaruba, 
Averrhoa,Rhamnus, Cansalpinia, Ilaematoxylon, Acacia Catecliii 
and *A. Ar;ibica, LjRidibia, Ilymenodictyon, Ilex Paraguaycn- 
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all of our Apocj^naceae (with‘ the exception of Nerium) 
Loganiacero and Emblica, &c. The rare occurrence of the mis- 
tleto on the oak, is probably largely due to the astringent 
qualities in the bark of the latter, and partly as in the case 
of Elms, Ghesnuts, and others, from the heavy foliage which 
shrouds them inutile growing season, and drops to expose 
their unripened* shoots to a winters vigour. Again, those 
with a resinous juice,, as the Dipterocarpi gcncjally, the Ca- 
fiariums, many of the Guttiferse, Melanorrhsea usitatissima, 
Piscidia, Schinus molle, Semecarpus, Styrax and others, are 
not at all liable to the attacks of the parasitic Lorantki, and 
indeed J have never found specimens on any of them, in the 
Botanic Gardens here. On the olhei* hamh li^ht airy foliaged 
trees, with a bland, limpid, or milky juice, and a ?oft, thinnish, 
coarsc-textured bark, are all especially liable to become the 
prey ef the Loranthi. The following list is confined to the 
different kinds of trees more or Jess infected with Lorauthus 
longiflorus in the Bt^janic Gardens herc^: 

Salmalia malabarica Gleditschia sinensis 


Sterculia villosa 
yEglc marmelos 
Citrus decumana 
Xanthochymus ovalifolius 
Banisteria laurifolia 
Cupania canescens 
Melia composita 
„ sempervirens 
Chloroxylon swictenia 
Zizyphus jujuba 
Mangifera indica • 

Garuga pinnata 
Inga dulcis 
„ hsematoxylon 
Dalbcrgia sissoo 
In the above list, there ,}1 


Pyrus sinensy 
Tcripinalia Catappa . 

„ angustifolia 
Jambosa vulgaris 
„ polypetala 
Ijagorslrjemia reginse 
Bassia butyracea 
Mimusops elengi 

„ imbricaria 
Tectona grandis 
Ulmus virgatus 
Ficus nitida 
„ religiosa 
„ glomerata 
Ant idesma*bunias 
re .a* few uralwagcous, evergreen 
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Ireos iiiehuleil such as iiassia hiityrocca (an old thinly-hmiieh- 
ed tree now bcH3oinin«' quite over-run with the parasite, thouffh 
on the younger and more vigorous specimens, few have suc- 
ceeded ill establishing themselves, and these only at the extre- 
mities (>f the branches) so also in the cases of Mangifera Iii- 
dica, Jambosa vulgaris, and Mimusops Iinbricaria. On these 
trees, as I have above remarked, the parasite strives to extend 
with or beyond Mie branches, frequently with a suiqiassing 
vigour, i 5 fo that the extremity of the branch is atrophied aj;i\l 
the paivisitic rhizome dies back to a vigorous stem causing 
a mcv;e or less extensive hypertrophy of the woody layers 
are subsequently formed around its base. Thq^ plants 
thus frequently form a large and ‘bushy head, and though 
many parasitic suckers shoot out around the base, we rarely 
find them producing epi-cor{k^al rhizomes. Th<^ branches 
of teak-trees when attacked bv Loriinthus, generally become 
much hypcrtrqjihied, but fortunately it seems to be one of 
those heavy foliaged deciduous trees, on.,which those parasites 
are driven to, the extremities of the branches, and arc thus 
not likely to do much damage to the trunk or heavier branches. 
The L.^ longiflorus however, when thus fairly established about 
the extremity of a stout branch, grows with great vigour, 
producing a large irregular swelling around its base, whence 
‘ proceed strong and numerous shoots, with leaves of a 
thick leathery texture and often as much a.s 7 to 9 inches in 
length by 0 to 9 in breadth : certainly the largest sized leaves 
I have ever s'oen it protlucc. On trees of this habit, the seed- 
ling parasite, though it always hears the characteristic rhizome 
ill the younger s^tages, is generally destitute of it in the older 
or full grown plants ; all either .dying back to the base of a 
stout stem or becoming imbed<led in the hypertrophied branch. 
It is also interesting to observe, that while on light, airy 
foliaged trees, the rhizomes extending Rewards the base of 
the branch arc •generally much stouter and more vigorous 
than those cxtenc^iig towai\ls the apx ; whereas under the 
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al)ove conditions, the reverse is the rule, and we find the in- 
w.'irdly diroded rln*zome weak iutlie extreme, and soon becominji? 
imbedded in the tliiekeningp brand] ; the a pieally-di reeled 
slinot absorbiiijj all the vigour. I have specially examined 
this on Teak and Jamhosa vulgaris. It naturally occurred b) 
me, when I first observed the Loranthus longiflorus and 
Elytranthc glol)bsus, thus confined to a single 9.ttaehment 
and apparently destitute of the epi-eortieal rltizonics, that tlie 
hotter, as in the ease of the common inlstleto, migJ^jL possibly 
be found extending along the inner layer of bark. This was 
a mistake : specimens now before me of both the above named 
parasibjs, present no such phenomena. I shall describe a few 
of these, first from on« of Jainbosn vulgaris. Thp foster 
branch is only ikmi-fourlhs of an hick in diametei*{mmediate\y 
below the attachment of tha parasite — L. longiflorus — and 
appanyitly in the early stages of the development of tiie 
latter, the extremity of the branch has been uktorly atrophied, 
as no trace of it now, remains. The parasite is thus attached 
to a hypertrophied apex, a longitudinal section of which 
exposes a ball-and-socket disposition of the^ parasite and 
prey: the latter forming a very regular cup-like dilatation, 
t/nre iuchefi in diameter by about the same in dtpth, and 
containing the somewhat conical extremity of the parasite, 
the base of which is only below tlu' plane of the • 

last woody layer.of the branch : a highly important physiolo- 
gical fact, as I shall now explain. The branch with its hyj)or- 
tropied apex strongly resembles a large tobfieco pipe, the 
former corresponding to the stalk, and the swollen apex to 
the bowl, the latter being tpiitc as sharply^defincd and rfeing 
up at about the saTne angl« from the branches, as in an ordi- 
nary meerschaum pipe. I will repeat the Yneasnremont : branch 
at the angle whence it .springs up into the cup-like dilatation, 
ihree fourths of an ^nch acrosg, wdiile the diameter of the latter 
US three inches. Now, the base of the parasite'* rests on the third 
woody layer of the braneli and is imbedded jn two more, when 
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the atrophy of the upper portion of the branch, as one may 
suppose, had been completed. During this period, also, the 
irregular woody layers forming the base of the cup have 
been developed, and measure three to six lines in thickness 
with a regular, unhypertrophied bark, two lines thick. The 
woody layers of the branch thus indicate* it to be of five 
years growth, and as I have above shown, it was three years 
old ere the pariisite became attached to it. The parasite, 
on the other hand, as indicated by the woody layers of the 
stem, is of eight years* growth, and at the neck is an inch 
and-a-quarter across, terminatilng downwards in an irregularly 
conical base : the woody tissue of the nourishing branch being 
separated from that of the parasite by an amorphous fibro- 
cellular, fun^id growth, which varies from three to six lines 
in thickness, and strongly resembles the corresponding parts 
of such root-parasites as Balanophoras. The cells are usually 
rich in minutelv granular starch, while the intercellular spaces 
are filled with gummy secretions, and in sections form large 
angular granules. The development of the nourishing branch 
would thus appear to have been utterly arrested (as I can see 
no traces of subsequent deposits) for a period of six years, form- 
ing a mire vehicle for the supply of crude sap to the parasite. 
It was thus functionally analogous to the woody adveniitious 
roots of the arborescent monocotyledons, and similarly destitute 
of medial foci of development. It is important also to observe, 
that the cambium tissues and bark differed in no respect 
from those on active, or organising portions of the stem . Again, 
the branch supporting the parasite was fourteen inches long, and 
a secondary shoot from a stout branch of which those later deve- 
loped, and unburdened with parasite? were many times stouter. 
Throughout the whole ’length of the iiarasitc-bearing shoot, 
the diameter was nearly uniform, with a slight thickening 
towards the base, where it may be supposed to have received a 
modicum of elab<Trated sap from the branch, from which it 
springs. I have i\li?oady pointed out important structural and 
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physiological dilferences between .the phenomena of 
parasitism and grafting; but I know of none more im- 
portant tlian that which I have now illustrated. Practical 
physiologists are fomiliar with a class of facts, illustrative of 
an inherent developing power, which plants may possess, in 
the absence of leaves. Dutrochet was the first to notice this 
in roots of the ’ Fir-tree, some of which in the Jui:a, he found 
alive and growing forty-five year^ after the ttunks were felled. 
Qoeppert noticed it also in the ease of Abies peeljnsita and 
excelsa, though he ascribes it to their having become natur- 
ally grafted to the roots of * contiguous trees. Th«re are 
many other examples, however, of tuberous-rooted plants in- 
creasing in size and living for mau}^ years, without loaves* or 
attachments of any kind to other plants : the processes of assi- 
milation, &c., being canned on by the green and exposed bark. 
In th^ above case of Loranthus, however, we find that deve- 
lopment is entirely arrested. Tliis may be si/nply a result of 
the sap-supply beii^ suflieicnt only for the demands of the 
parasite, thongli I am rather disposed to ascribe it to the 
more or less complete arrestment of endosmotic action (from 
the viscous juiced cells of the Loranthus, to those pf Jam- 
hosa, with a thin, limpid juice) and the incompleteness of the 
assimilation and respiratory processes of the intermediate bark. 

I am aware from experiments published in the Cmnptes. Ren* * 
dm (August !(?, 1852,) that the stems of mistleio-bearing 
specimens of Acacias, Apple-trees, Pophii-s, &c., increased in 
diameter after they had been strippeef of their 5wn leaves and 
branches; hut this was more probably due to the completeness 
of the assimilative and respirative proeessos^of^ihe large srtrfaoe 
of bark, acting oft the cru^e ascending sap, then to any ela- 
borated descending current from the miVtlcto. 

The next specimen which I have to describe is^of a Teak 
branch bearing a Jprge plant ot Loranthus. T. he parasitic por- 
•tion is twenty inches long and bears two ftirge and distinct 
plants, and one small. The largest speckupn has an irregular 



281 on HoHknllnre in Bengal, 

obloni? bnsO; ten l)y from two to fonv inclios «l(‘e|)j 

nnd S’lves rise to two stont sterns?^ respectively one ami two 
inehes in diameter, the laro*or of eitij'lit, tlio smaller ol tour 
j’^ears^ g^rowth. The second jdant has a base four inches ii; 
length })y from two to three inehes in dejitli, and gives rise to 
two stems, each about an inch and-a-half thidc, and in section 
exposing six woody layers. Each of tin* above specimens rest 
in a well-defined Cavity of the branch, and as in the case of 
that abovi^ described on Jambosa vulgaris, give off no rhizQ-' 
matio or root -processes either in or above the bark. Both are 
also attached to the same side of the nourishing branch, and 
it is interesting, as bearing, on the absence of any acti\je com- 
munication in tlie descenvling sap ffom the parasite to its* 
fosterer, to observe the small size of the annual woody layers 
of the latter in a line with the rt)a*mer, as eom[>ared with those 
on the opposite and free side of the branch : the measun^uents 
of the ten layerj^on the latter bjeing nearly two inehes, whereas 
on the former side, they were comprised within n (piarter of 
an inch. The bases of both the above specimens were much 
decavod for some distan<*c from the centre as were also the 
adjoining portion of the fosterinir branch, the living and 
vegetative attachments, being clii<dly confined to the inner 
cortical and upper woody layers. 1 liavc examined several 
other #?peclmens, hut as none of them ditfered in any important 
respects from those already described, it would be superfluous 
to describe them here. All agree in having no rhizoniaiic 
processes in tlili adult state, and in being attached on a more 
or less extended, though continued surface to tin* supiiorting 
branch, and in this^respect prescntkig a curious modification 
of tlfe normal mode. The relation of these parasitic plants 
to their fostcr-parents*arc thus strictly analogous to those of 
rhizome bearing plants to the soil. In these we find species 
with rhizomes growing on the surface of tin? soil, or epigmuHy 
wliile others penCtrate the soil to different depths, thence ex- • 
tenditig in a or les^ liori:jontiil direction, and then 
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termed h/pogocous ; or ajjain we may liave as in some few adap- 
tive modilieations ol’ these, and an epigmom or hi/pogmiis 
plant will produce a luflcd or more or less erect rhizome. So 
in tlic parasitic g*enera Loranthus and Viscum, we find the 
rhizome in certain species extending* along the surface of the 
bark (epi-corUcal) and attaching itself by a series of suckers 
wliicli invade the latter to its innermost layer in search of 
nutritious juices; while in the others, the rhizome is hitra-cor^ 
•Qcaly or extending itself within the layers of bark, ^ and giving 
out like the above, root-processes, which also penetrate and im- 
bibe the juices of the inner layte : their powers of eliii\ination 
enabli^ig them to draw, as I believe, indifferently upon both the 
crude and elaborated saji^ from the many kinds of trees 911 which 
they do establish themselves. Again, we have adaptive modi- 
tications of the preceding forms on some of our heavy foliaged 
trees ,as also on those with a thick, dry, and piil>cry bark (which 
tlie young roots can either with dilllculty, and only under most 
favorable ciriMinistavces penetrate), wluTeby the develoimient 
of the lateral ihizomes is arrested, and a large tuft springs out 
radially from a single and more or less expanded attachment. 

Two other specimens in my possession are worthy^ of des- 
cription from the novelty of the attachment of the parasite 
to its prey : both are on Neriuni odorum. The /int is at- 
tached on the upper surface of the petiole of a leaf, and has a * 
main stem livejnches in length, with two lateral ones of about 
four inches ; the basal girth of the main stem being four lines. 
Several rhizomes have boon produced, but one onty has extended 
along the stem, forming firm attachments for the length of 
nine inches: the others— three — extendiug along the* sur- 
faces of the leaf h?ive faiW in effeeting a secure attaehhient, 
and continued slender and contorteri,*y/r///y c/d i/i place of 
llni (UscMh^ 2^^'ocesscs, atimeroiie deader rhizomes in jearch of 
fured^ ailaehhig surfaces. The lamina of the leaf, though 
• still attiiched, wjis dry and dead, all nourislflnent having been 
arrested by the parasite. ^Thc foot-stalk Jiad inereascil much 



286 


ifoles on HortieuUute in Bentfal, 

t 

in thickness : the lateval moasiirenient being live lines, tlie 
vertical three lines, whereas in the normal condition, we find 
them respectively one and-a-lialf and one line* Again, while 
a section of the petiole in its ordinary state exposes a minute 
semi-lui^ar baud of fibro-vxiscular tissue, wc find it supporting 
the Loranthus with a hard woody band, three lines broad by 
two in depth. In the second specimen, the attachment is on 
the midrib of th6 leaf and an inch and a quarter from tlie 
base. Tl>e Loranthus has a vigorous, though solitary, shopt 
two audvi-quarter inches high, with two lateral rhizomes ; the 
one extending downwards to the stem, with which however, it 
has failed to attach itself, owing to the frequent moveipents of 
the leaf, though midway it* has formed a normal disc-union 
with the midrib. The other rhizome extending towards the 
apex of the leaf is unattached, sJender, contorted, and ramify- 
ing, as in those previously described. In this case, alsio, the 
thickness of the petiole and, midrib has been considerably 
increased. The root-processes pass comphdely through the 
midrib, causing a slight local hypertrophy of the tissues in the 
lower side, thopgh strangely enough, none whatever on the 
adjoinii\g portions of the blade of the leaf, either above or 
below. 

The L. longiJloraSy naturally an evergreen slirnb, becomes, 
as I have observed, quite deciduous when growing on some of 
the deciduous trees iu this garden. Tlius specimens on Sterciilia 
villosa, Salmalia Malabanca and Lagerstreemia regina^, re- 
main leafless, or nearly so, with their foster-parents from the 
end of December until the latter burst again into flower and 
foliage in the hot season. Again, ’on such trees as Terniinalia 
Catappa, which suddimly cast theii* leaves in February, and 
in a few days are again covered with expanding buds, the 
Loranthi, (as in their ordinary evergreen supporters) lose not 
their foliage, and then prestmt an odd appcannice as they hang 
out in great tufts from the leafless and bud-expanding branches 
of those lofty trees! * 
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* It is :ui interesting faot that of the several genera compris- 
ing the natural order of Lorauths, all, with one exception, are 
parasitic. Nuytsia is the name of this self-snstainer, wliieh 
lias two s])ccilic rei»r(‘sentatiA'es ; viz,, the JV, Jhrlbunda a 
nali\'c ol King (icorge's Sound and Soulli-^restern iV^istralia, 
where (Ironi the jH'ofusion of brilliant orang*e-coloured floAvers 
Avliieh it prodnccls, it has been compared by the Colonists to a 
tree t)U fin*) it is coniinonly known as Ih^ I'lame, or Fire- 
tp'O. The second s]»oeies is ligustnna, likewise Australi- 
an ])lant, found by A. Cunningham, in the more arid parts of 
the 1^1 ue Mountains, west from Port Jackson. I strongly 
suspec^p however, Iroin the evident affinities of these plants 
Avith the Sandul-\voods,-*-8antalaccir, — in habit, dis])o.sitiou of 
tin* leaves, valviito lestivatlon and unilocular 3-dvuled OAWy; 
t hat a (*areful examination, »Avill, as in severtd genera of the 
lattcr*ordor, expose parasitic attachments to the roots of en- 
vironing plants. AVe already. knoAv this to. be the case in 
I'hesium and Comandra, probably also in Leptomeria and 
C’horetrum; and certainly as I shall now explain, in Santalum. 
In the Ilotanic Cardens here, having had frequent occasion to 
transidant specimens of the common Samlal-wood — S;nitalum 
album — 1 was struck with the rc^wated failures of all the 
ohler plants, as indeed those of smaller size also, unless re- 
moved with an imiiroportionally large ball of soil. TJiV cases ' 
of root parasitism in tlie allied genera, Tliesium and Com- 
andra naturally occurred to me, and determiued to .take 
an early opportuiiity of investigating the relations. This I 
have now done, and as I suspected found, on carefully tracing 
out the more slender ramiffi-ations (uo easy nvitter,) abundant 
evidence of its parasitic ipttacbments to the roots of the sur- 
I'oiinding plants. 1 haA'c since cxempliliod it more tally by 
placing seedling* plants ot the Sandal-wood and other plants 
together in the aiime pot.* Under these conditions it has 
• formed attachments to the roots of Saccharuin spontaneum, 
Bainbusa aiirieulata, Arenga sacchariferilj Caryota^ iu*ens, and 
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C. soboliforii, Cocos nuJ^ifera, PluiMiix sylvostris, lloptapleu- 
runi vcmilosiini, II, uinlmieuliferiiin, niKl lu^’u ilulcis. 

1 was lod more especially to try my experiments with palms 
from having’ ol>serve(I the iSamlal-wood tret-s o*rowiii<^ with 
miusiial » ioour in the vicinity of Aren<^*a, and on examina- 
tion, exposed its cojdous parasitic root relations with that 
palm, as also with the common Ka.sh-i»*rass/' Sacchariiiu 
sponlaneuni. ,\VUh the Araliacea?, 1 luid most demonstrative 
evidence ; /;rst in a Yi^»-(»rous old tree of Sandal-wood gTow- 
in the vicinity of a lari*v specimen of Ilt‘ptaph*iirmn 
iimbracailiferuni, which I had occasion to cut out. A lew 
months after this, 1 was surprised to find tiu? tree nearly dcs- 
titiitc of leaves and altot»*etlier in a'' most nidn'althy state, 
though for soVne time after the ivy-wort had been reiiKJVed, 
no changes liad Ix'tai observed. 'This, liowevcr, was probably 
due to the strong vitality in' the iv\ -worCs roots, which may 
have remaino<l fresh for weeks after the steins had been cut 
out. The tree has since made poor mul weak growths, 
though always yielding an abundance of tlowers; and now — 
the fourth year— it seems to be aecpiiring fresh vigour, i)ro- 
bably frgui having formed new root attachments. Tlio se- 
cond case was of a young tree, fifteen feet in height, and grow- 
ing from tlio ini<lst of a bush of lleptapleurum venuh)sum. 
The la-tter Imving been cut out, the young Sandal-wood tree, 
shortly after lost the whole of its foliage and was for fully 
two years afterwards in a most uidiealthy state. These il- 
lustrations, conjoined with the results of transplanting the 
larger and smaller sized specimens of Sandal- wood, and the 
copious illustratipiift- of actual attach men ts, afford most com- 
plete *and unquestionable evidence of the parasitic root rela- 
tions of the above tree with those of en /ironing plants. 

I have jiow experiments in hand on the germination of the 
Sandal-wood, but as these are not sufficioiitly advanec.d, I 
must defer for tlie present the full illustration of those hither- 
to unobserved paratiiie relations. J shall thus eonfiiie myself 
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to a simple description of the mode <^f attachment as.. I liavc 
observ(Kl it In the full g;rown plants. Thus on roots of the 
Aren^a saecharifcra, we lind the rootlets of Sanfalum attach- 
ed by numerous tubercular processes^ vaiyin^^ from one to six 
lines in diameter. Their mode of attachment is much less 
Cdinplcte than that of tlie Loranthns, as I shall subsequently 
show. I may here allude .to the important distinction, that 
whcrcijs we frequently find in Iho Loranthiievory attachment 
.individualised by its own stem, and thus forming a permanent 
oro-an for the ab.sorption and transmisslim of the^ nntritive 
jui(.*es ; in Sandal-woods there is hut one stcMn for an mfinity 
of root ramifieatious, and thus every lateral attachment is 
thrown inh) disuse by the advancuj^’ rootlets ever efiectinj^ 
new unions and affording more active and cojy^iis sourecs of 
supply. It is thus, that we generally find all the older attach- 
niontjj broken ; and the little parasitic tuhoreles, loosely hanging 
on the roots and resembling more the brown membranous and 
ruptured sa<.‘s of some of the Fungi, than any organ truly 
pertaining to those roots. The mode of attachment is sim- 
ple: every root-fibre produces a varying number of parasitic 
tubercles, many of wliieh never do bcQoine'^ attaclu'd, while 
tliose that do, adhere only to the soTt, juiey, and ceHiilar parts 
of the surrounding roots. In Arehga, it is thus largely con- 
fined to the extremities of tlic roots and tlu'se of thek-Jateral* 
ramifications. .Lying in contuet with these, the ])nrasitic 
tuhercnles lirinly clasp them in the ]>rocess of development 
and simullaiieously emit amass oF cellular •papilhe which 
penetrate the <*(>rtical parenchyma ami intt'riningle with their 
cellular interior. In gisisses, as Saeciuirnm spontafionm, 
I have found the •attachments on both their creeping subter- 
ranean stem, and fibrous roots. On Iht former the i)rotrusion 
of a discoid cellular mass, from the parasitic tubercles into 
the cellular parts^of the stym, was very clearly exposed by 
, the sections. The tiny fibres of the grassoj^had been in many 
cases imbedded in the tubercles, «nd look^nVis if they had grown 
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tliroug'h them. Witli4he- Ileptapleiirums, the Smidal-wood 
forms larger and apparently more vigorous attachments 
than with those of any others, which have as yet conic under 
my observations. Thus with 11. vennlosum, I found the tu- 
bercular processes measuring from three to eight lines in dia- 
meter, and forming a very distinct union with the cellular 
region underlying the cortical parenchyma. 

In the abpve eases and all others that I have observed, I 
have been ^struck with the absence of any swelling or hyi)er- 
trophy of^ the parts of the roid around tlie parasitic attach- 
ment. .This apparently indicates important dilleroiufos in 
the physiological relations, of those eases of parasitism, as 
con*lparei[l with the like pheu6mena \\\ the Loranthi; though 
they may he, but the results of diflercnees in the chemieo- 
physical relations. Loranthi we know arc utterly dependent 
for their existence on the supporting plant, and arc*thus, 
through the season of growth; incessantly absorbing <*rudf* 
or elaboratal juices, thus disturbing the euvulalitm, and caus- 
ing re-actions which are very likely to induce a hypertrophi- 
ed development in the surrounding parts. The Santaliims» 
on the ojilier hand, are but cpiasi-parasitic, and though as [ 
have shown, jthey do form parasitic attachments, and sulfer 
ill transplantation from sites on which they are establish cd 
‘ or even by the clearing out of environing vegetation, they 
can, nevertheless, live, grow, and even thrive in soil desti- 
tute pf other vegetable roots. This leads me to remark that 
parasitism seems to have been a much more essential condi- 
tion of their existence in former periods than it is now, T 
suspect this from the copious production of the parasitic tu- 
bercles and the proportionately s'.nall number which ever 
form attachments, and are thus compensated for the organis- 
ing force, expended in their formation. In the true para- 
sites, we find no such wasteful economy : reflect on the oases, 
l)y way of illustration, above noted of the Ijoranihus on the 
leaf of Nerium, in ^v*iiieh, after onei or two futile attempts to 
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pfliwt au attachment, the (levelopmtfiit • of those atUiering* or- 
gans ceased, and tlie organizing, force is wholly directed to 
the production of lateral rhizomatic processes, so as to in- 
crease the chances of contact with suitable attaching surfaces, 

1 Ins is truly a remarkable morphogenetic alternation, con- 
sidering the stability of the physical conditions under which 
it was evoked ; the spontaneity, so to speak, of the change; 
the dciinitc cud to which it is subservient in^the vital econo- 
>i]yofthe organism, verging indeed, wondcrouslj^ close on 
those phenomena, which in the other kingdom of, organic 
life, we dignify by the name of 'instinct. In the qiiasj-para- 
fiitic sfyidal-woods, there arc no such economic disposition 
of the vegetative forces* as we* liml a large proporjiion * of 
tlieir parasitic tubercles, depending, loose and* Tunctionless 
from tbe roots, or at least in so far, as related to their nor- 
mal fiwudion, as channels for the absorption and transmission 
of tbe juices of the sniTounding plants. is tl ms by no 
means improbable from the evident abeyance of parasitism 
in existing sandal -woods, and the truly prodigal production 
of parasitic organs (whi<‘li while retaining their potentiality, 
by no means generally exercise tbe funeinon), that they have 
acijuived a last stage in the transition from parasites to 
scir-snslaincrs. .From this point of view the relationship of 
sandal-w'orts beernnes less dubious, and supports the ^’«ew of * 
iliosc systematica botanists who have correlated them with the 
pre-eminently parasitic Loranlhs. As bearing on this^also 
the embryonic relations of the two 01x101*8 as* demonstrated 
by Gri filth are of gnjat significance, seeing, that “community 

in embryonic structure revt^rls community tf ilesceni * 

and thus in two groups,” J cpiote from jMr. Darwin, “however 
much they may at present difler from each other in structure 
and habit, if they pass through the same or similar embryo- 
nic stages, wo ni.ay feel assured that they liavc both desceud- 
•ed from the same or nearly similar parents, "and are therefore 
in that degree closely relat ^.^^ — Origin (if Species 481 . 
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•3, Blylronth’. — A^coijsiderable gouus of pni’jisitlcal sliriibs, 
found oliielly in India, the Malayan Peninsula,' and Islands 
of the Archipelago. They attach themselves to their prt'v" 
hy epi-eortical rhizomes, and have more or less tufted and 
diehotomously-branche<l stems, with opposite or alternate, 
usually glabrous, thick, ami coriaceous leaves. The (lowers of 
a greenish purple or orange colour are disposed on short axil- 
lary or lateral, solitary ov fasieulatc, and few (lowered s])ikes 
inserted in thh raehis, and each furnished with three irnbrieatejl 
bracts, 'fhev have an ovate calvx-tube, with a short, truncated 
or tootlied limb, a tid)ulav *<j-ele(‘t corolla, b stamens, and 


an inferior l-eelled ovarv, eontainiug. a solitarv ovul<‘, 
crowned with a filiform style, ayd a simi>le stigma. A’. 
glohom is it , common Jleugal shrub, and the only species 
found in the Hotanie (Jarderts here ; it is the Loranthus 
globosus of Jloxburgh and the Choto-mndha of (he ipitives. 
It is a tufted, usually evergreen, jnirasitie. shrub, with oppo- 
site, rarely ternate, or alternate leaves, ot|a thick h.'athery tex- 
ture, oblong-ovate or ovate laneecdate, acute, smooth and entire ; 
and from 2-6 inches long bv 1-3 broad. The (lowers are 
small, of a greciiish- 4 )urple colour, and borne on short, solitary 
or fasiclc^l, axillary or lateral spikes ; the berry is about the 
size of a small pea, smooth, juicy, and viscous ; firmly adhering 
to thfi'bark of trees on which it germinate.s. The parasitic 
phenomena in this species arc identicral with , those of the Ijo- 
raiithus longiflorus previously described, and thus reipiire no 
furtlier illustmtion herb. As this species, however, is very 
generally attached to frees different from those on which the 
above is found, thfi following list may be of interest, as show- 
ing the species on which it is fopnd in (he Botanic Gar- 
dens here : • 



293 


Notes OH JIorricHlture in Bengal. 

Flaconvtia oatii|iliracta Aoliraj? sapota 

Slm-ulia villosa IJiissia biityracea’ 

|{ro\viili)\via (^lata Mimusiips clengi 

Xautliochymus pictorius „ imlji-iearia 

,, ovalitoliiis CIiiTsopIiylluin moHoj>yrce- 
J3ani.stL‘ria laurifulia nuni 

Acer obloiio-uni ' Neiium odoniin • 

Ak'liii composila (ii-evilleii 

' „ soinpervirons Catnj)liora ofliciiianim 

Xlangiffi-a liulioa Slonis Indii-a 

Brownea arlza Ficus iiitida 

l^uca^’ptus (livorsifolia „ oppositilblia 

15an*in^luiiia aculaiigufa y* Iiieitla 

(Vreva si)lucrica ,y eordirolia 

Lag’crslraiinia rei»'iiia> Biscliofia Javaiiiea 

logins j Casiiariiia miiricata 
I Salix tctn\spewria 

Tlie trees which tlrfs ]>arasile most allects in the gardens 
here, are Salix tetrasjiernia, Chiysopliylluiii inonopyramum, 
Acer oblongunij and Bassia Inityraeea. Lately, however, I 
have found plants growing vigorously,, and spreading- raj>idly 
on s])eeiinens of Casuavina murieata.. The latter are only live 
yi‘ars old, though from «*30 to 60 feet in height (so quickly does 
this tree shoot \ip in Bengal) and as none of the pantsite- 
hearing hranches'are more than foiu* years old, the following 

measurements and details will best illustrate the favourable 

* 

coiulitions alforckKl by tbe.se*trces for tlie development of the 
above parasite. Specimens of only three years growth have 
rhizomes four feet long, by si girth of an * inch and-si-half 
lowsirds the base, stml giviflg off num.erons lateral ramifica- 
tions, all extending outwards, and firmly attached to the bark 
by a close-set scries of oblong suckers, the larger of which 
measures eight limft in Icngfli by six n bi-eadth. On one 
specimen I found thirty-three branches springing out at irre- 
gular distances from the rluEomes jmd vai^-ing from six to 
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forty in leng'th ; tlie stoutest luiviii}? u Inistil j^irth of 

two liiul-a-lialfinehes. The branches are lait slightly forkefl, 
and the leaves above the average size : measure from three 
and a half to five inches long* by one and-a-lialf to two in 
breadths Some of the other specimens have e(puilly lonjj rhi- 
zomes, and even stouter and lonji^er, tliough less luimerous 
branches, .of which the older and lower have nearly all a 
sickly look, and will seemingly be short-lived. In relation to 
this it is ^in teresting to observe, every rhizome extending 
towards Hie apex (»f the branches, and we find that even those 
j)rimarily directed inwards have thus proceeded for very short 
distances until they turn — often very abruptly — round, and 
extend -out wards : in no single instaiiee have I observed the 
reverse. In older, sparingly hraiichcd and opener trees, tliis 
is not likeh'' to be the rule, though, in the faint, peculiarly 
diffused light aftbrded hy the close-set branches, and profus- 
sion of needle-shaped foliage on tlie younger trees, the con- 
ditions are evidently unfavourable to the existence of the para- 
site on tlie lower and inner branches. This is sliown above 
by the decreas^ing vigour of the inner and lower stems or rhi- 
zomes ^)f the parasiies This species, though rarely 

found on the genus Citrus in the (jardeiis here, proves most 
destructive to some of its varieties wlien once fairly esta- 
blish^'d, and I hear that this or an allied species often seriously 
infect the groves of sweet orange trees in the Khasia Mountains. 
Mr, Blechyndon also informs me that lie had some years ago a 
fine orange tree which was wont to yield annually a profusion of 
small sweetish-juiced fruits, and had thus for years been the 
pride of his gaxdeu.. One season observing it alike barren of 
flowers and fruits, he after receiving some unsatisfactory 
explanation from his mallee, found to his disgust, that it was 
utterly qver-run with the Elytraiithe globosa : there being 
some little resemblance in the foliage of the two, the invasion 
Lad quite escaped liis previous casual observations. Though 
the parasite wiis at *oiice cut from- the tree, the injury proved 
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irremediable, and it died soon after. .The Overseer of the 
IJotaiiie Gardens here, Baboo Prosnnno C. Sein, also informs 
me of a large, healthy, and fruitful specimen of the pompel- 
iiose, — Citrus decumana, — in his own garden, which had 
become in a few years so seriously infected with E. globosa, 
that, but for its having been previously blown 'down by the 
Cyclone of 1861, it must* soon have been killed by the 
par:isitH3. The Baboo also informs me, #that the fruits 
ileereased rapidly in size, first on the infected. J)ranches, 
and latterly (as the parasite extended) on the whole ^.ree, and 
also acquired a dry, tough, and ihost insipid fiavour. . 

Tlic more valuable of our Indian timber trees do not so far, 
as I have observed, seriomly suftei* from the attacks of the ^e- 
parasites. On Saul — Vatica robusta — I have never found 
Loranthi, and for Teak — TeeWa grandis — though we do 
find th^jm occasionally, they are not likely to cause much 
damage to the wood. These attacks being laygely confined 
to the extremity of the branches in the first instance by the 
heavy foliage, and their subsequent extension on the older 
and larger branches cliecked by the thick outer layers of dry 
fibrous bark, which prove an almost ^impermeable barrier to 
the young suckers of the Lorantlu. The plants established 
on the outer branches, though increasing rapidly in size, are 
rarely of long duration, their tufted compact mode of growth, 
brittle stems, and generally exposed position rendering them 
very liable to be tom off, or broken by the wind. Thus so, far 
as my experience goes, the teak in its own leaf afid bark in- 
vestments, effectively resists any serious invasion of our Lo- 
ranthi. On the other hand,* all trees liable io become infected 
with these parasite^, and wiiich it may be desirable to pro- 
te(?t, must needs bo regularly looked to and promptly cleared 
of the invaders. . 

Several of our luilian species of Loranthi, however, are of a 
Highly ornamental character, and are well worthy a position 
ou trees suited to their growUi in omvgardAlfe. To e^eet this, 

0 
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tm*s of a character lia)>le to the attacks of thesi» i)arafiites, (aiul 
of whicli we have above alforded numerous examples) should 
be selected, a notch cut in the bark on the north — or cooler 
and more shady, thouyh airy-side of the tree, and a seed of 
the parasite inserted therein : care beiu*^ taken that it is not 
crushed in the operation. In Europe the common inistleto is 
also frei|uently transferred from one tree to another by grafting 
and budding pr n*essos, wliich might doubtless be efFccted 
with the j Indian Lorauthi also during the rains. The mode 
of operajiion in the (*ase of the misthdo is thus described by 
Loudon, and is e([ually applicable to onr indigenous Lorantlii. 
“ Wlu re the stock is not more than half an inch in diameter, 
art inci.^ion is made in tire bark, inlii.. which a scion of mistle- 
to pared thin is inserted, having a bud and a leaf at the up- 
per end. In grafting longer pi/^ccs, a notch should be cut 
out of the stock ; an incision made below the notch,, and a 
shoulder left oii the scion to rest on the notch in the manner 
of crown grafting. In every case there must be a joint in the 
lower extremity of the scion. In budding, care must be taken 
to have a heel of wood and a joint at the lower extremity of 
the biu}, and over all, if available, add a coating of the viscous 
matter from the berries, or some protecting substitute.^' 


The Potato and its Culture: hy PRATACACirAWniiA Giiosua. 

Tuts well-known and useful plant is the most precious gift 
of the New world to the Old. It was introduced by the Euro- 
peans into this^conntry. The Bengali name for it still bears 
evidence of its origin; BiMti a foreign tuber. Though 

it was found in its natural state in the table-lands of the 
Andes of South America, we cannot assert that it is peculiar 
■ to that part of the world. We have had so many of its ^nearly 
allied species cultivated in India, from time immemorial, that 
it ban not be primitively affirmed, that it is a native of 
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Ammcii alonjtj. The Capsicum^ Touhnep; the Solamm, L; 
tlie //yt*<y;f?m67/y>;./rouR the L ; the Daturay L; 

and the ll^oscyamiiSy Touiix ; have representatives in the wood- 
lands of India. Indeed, of the numerous species distrihutcd 
mostly over the plains and hills of the new world, have 
b('en discovered in tlie East Indies, viz, SI of Solanum, 4 of 
Physalis, 1 of Anisodus, 5 of Patura, 1 of ll voseyainus, 1 of 
Atropa, and 1 of Lyeiimi. Of these a few are fmm the Ilima- 
hij^as and the rest are all tropical. The potato is sttll abun- 
dantly found in its wild state in , the Andes, and thfi tubers 
scarcely excel a fig or an Indian plum {Zizyplius rulf/ark,) 
The plahts in their nati^^> soil jire strong growing shrub^s, 
about a foot high, but sometimes exceeding two. ^ .The* leaves 
;ire green and healthy and the branches arc covered in due 
season with a }>rofusiou of small, pale white or blue flowers, 
like those of the Begun (S, melongend) to which, indeed, the 
potato is near allied. The natives seem to liave observed 
this near relationship between the tomato and the potato, for 
they call the former InUiLi legun. The history of the intro- 
dnctioii of potato in the various parts of the wi^rld is remark- 
able. Its ally, tobacco, a narcotic plaht, was known id India 
before the disciovery of the route via *1110 ("ape, and became a 
necessary article in the cconoiu}?^ of life ; wdiereas potatc)^ was 
not at all extensively known about two-score years ago. 
.But like the tea, wherever its use has been appreciated, it has 
never been abandoned. Of the many articles of vijgetablc food, 
it affords the greatest amount of nutrition. Though, when it 
is raw, it is held to be poisonous, but when^it is boiled, ii is 
thoroughly wholesome. A Avcll-grown potato yields about 75 
per cent, of water, 20 of saccharine mattar, and about 1 i per 
cent, of albuminous matter. A trace of oleaginous particles 
is also (hitected in it, and the^asli does scarcely exceed 1 part 
\n lOtf. It is said to contain citric acid. The proportion of 
saccharine matter is so great, thai it mus]^ eaten with, oil 
and albumen. It ig» wholesome food for cattle, and pigs diavo 
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been seen to fatten only on potatos. Indeed, this is an 
instance which shews that sugar taken internally, Ix^comos oil. 

The potato is a hardy plant and has a wider range of soil and 
temperature than any other cultivated plant, and it is susceptible 
of much improvement by careful cultivation and prudent mani- 
pulation. As a crop it never fails to give a return, and it will 
grow and produce tubers on any soil and almost without any 
manure. But like other cultivated plants, it soon exhausts itself 
by artifieial culture, and, like the sugar-cane, if highly manuied 
for a doken of generations, it. is apt to become precocious in its 
growth and diseased. It is superfluous to mention that 
a^ a tuber, it is a part of the stem abnormally developed to 
unusuM dimensions, by arliiicial treatment, and that the whole 
available juice being centred ir» the tubers, little is left for the 
development of the branches, leaves, and flowers of the plant. 
The fact of its yielding very insignificant tubers when grown 
directly from 'seeds, is a great drawback to the ordinary 
farmers to renew the species from fruits. Like the individual, 
the species has a life which terminates after a period, depend- 
ing much on ^ the nature of the treatment it receives in its 
culturS.« Before the termination of its life, the potato gids 
sickly, and unless invigorated l>y tender culture, it becomes 
extinct. But how long can the struggle between nature and 
art last, sooner or later the plant must succumb and the parti- 
cular race must be extinct. So soon as the tubei s l>t»gin 
to khew signs of sickxess, the farmers ought to import fresh 
seeds from other parts of the country and the old ones be h'fi 
alo|ic. It may be noticed that the variety of sugar-cane, 

c * 

known as the Bombay sugar-cane, had coinpletely disappeared 
for some years, and it is now making its appearance as a scarce 
grower of our fields. 

The T[>otato loves a well-drained soil and a position well 
exposed to the sun. It thrives well in elevated and airy posi- 
tions and in plaegs where the changes of the temperature 
are not ^eat. Sand, limc^ and vegetable mould, in proper pro- 
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portions, give the best yield. The IcJaves of the plant at 
212^’ F. yield about 15*10 parts in 100 of inorganic matter, 
and in 100 parts of the ashes of the same 6*81 parts of potash, 
*i*72 parts of soda, 1*82 parts of common salt, 40*15 parts of 
lime, 1*05 parts of magnesia, 1*14 parts of oxide of inon, 6*61 
parts of phosphoric acid, 2*21 parts of suliihuric acid, 24’31 
of carl)onic acid, and 17*25 of silica liave been found. To the 
formation of the tiij)er and the stem g^oeg the greatest 
*«|uantity of potasli, lime, carbonic, and sulphuric ai»ids. The 
following is a table shewing proportions of the ab<#ve men- 
tioned ingreilieiits in the ashes of the tubers, stems, and* leaves 
of the ^)otato. 


Imrtjanic Compounds in 100 of ash. 


Tuber 

Slum 

Leavcfi 


43 18 
«’8I 


a,' 
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3 90 -’0 13 11 -Sn 
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1- 34 
1 14 
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< 
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6 08 
6-6> 


'C .2 

I i 

t I 

to o 

15-24 18-29 

6 56 -0 

2-21 24 31 


I 

1- 94 

2- 56 
17-25 


From the following, it will be fouild that the pcj^ato crop 
by its tubers, &e., remove a good portion of the mineral ingre- 
dients of the soil. The following is ctaleulated for 41 ^ di^hd 
of land and pound in weight of nitrogen and mineral matter : 


Ttibers 

Top 


SiOa. KO. NaO. Ca O. MjjO. Cl. PO5. SO3. N. 

0-6 lb. 20 0 lb. 2-3 lb. 0-6 lb 2 3 IJ). 3 01b. 6 01b. 9-6 lb. «27-0 lb. 

aoollj. ISlb. 0 ' 61 b. 19 Slb. so lb. l-sib. j-olb. SOlb. 801b. 


The liest soil for potato available hero is burnt land or 
what we call /•««/ wdf/, tlih earth of old wtillsk The quantity 
and (piality of fecula, the«iutritious matter in potato, depends 
entii-ely upon the quantity of manure’ applied, and as the 
sjiirit-yielding capacity of potato depends much on tj^e fermen- 
table matter contained in it, it is desirable that by artifieal 
means the greatest quantity of fecula be secured in the potato. 
The potato is a gross feeder, ancf to eusflib good props about 
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two mauiuls of Mali* (sosamnm oil-cakes) aiul two cart- 
loads of cow-dung are rcqiiiml for :i diff/ni, Ijinie docs not 
appear to act in a beneficial way, though it may, in some 
stat-es of disease, be applied with siiceoss. Potato prepares the 
soil for a crop of rice and barley, and it may follow a crop of 
the above with benefit, though our rice-fields are rarely 
rotated with potato culture. Indeed for soils immediately 
reclaimed froq\,w^«' and kas grasses, no <*rop is half so suited 
as the p^'tato and the palmtl (Trichomn/hes diorra,) Plife 
last-nanial plant, however sooner becomes sterile, if eultivated 
for more than two successive years from tlic same roots, than 
the potato, and it recpiires that the crop must be raitjwed 
every third year from Ircsh roots. 

In the metropolitan districts, ^two varieties of potato are met 
with, the difii and Boni/ja^. The first is sown here in about 
October and taken up in February and !March. The Jfoodja// 
variety is gencririly imported trom the east in July and August^ 
Tlie former is distinguished by what wc call Pombay, by its 
smooth rind and brighter color. The di-si is more mealy and 
yields, when bey^jed, more starch and gluteii than the kind we 
call which feels gritty to the toucli. The ]u*inei])al 

potato crops are raised in the cold season and with tlie disi 
seed. The other kind, liowcver, is not frecpiently Seen in our 
fields, ^ut when grown, it is planted in July and August, and 
thus gives to our markets an early acclimatized potato crop* 
For “ttie variety, the Jjcst of which is the hdiif/annulclniy the 
fields must be dug in summer, soon after the tubers havebetm 
taken up and the soil moistened with the first shower. After 
the potato crop i% removed, the Bengal fiirpiers plough the 
fields and sow sccds^of, uohchhe (IfLomordica imirmi/a) j hi age 
(Luffa f(Btida)y and cucumbers by way of rotation. Be- 
fore the rains set in, common farm yard-dung is laid on the 
soil in baskets, at ^intervals of four cubits, and then the s6il is 
well ploughed and cross-ploiighcd with a view to mix up the 
manure laid on it. ^iy ploughing a*nd raking the ground, the 
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rnamire is iiitemiixed with earth, ari<l,bein^ exposed for the 
whole season* to constant showers of rain becomes thoroughly 
assimilated with soil. In autumn, the ground is dug with the 
kodali and again plouglied and cross-ploughed. So soon as the 
rains c(*asc, the fields are again dug and drills are made extend- 
ing from east to west. While this operation goes on, the land 
is frceil from allnveeds andiH)ots which are carefully picked up 
by the farmer. In the trenches ihus formed by drilling, ah and- 
jnl of ])ounded khatl is placed, at intervals of ten inches. Imme- 
diaf4‘ly upon each handful of kbali so laid down in^trcnches, 
which are thirty inches apart fibni each other, an entirg pota- 
to hij as it is called is placed with the largest and the most 
thriving eye u|) wards. ^#hc drills, are then broken up pnd the 
t renches iilled uj) to the height of former drills, so that the two 
change places as it were. Thj?*utility of this method of treat- 
ment ^nay be well understood when we come to examine the 
nature of tlic plant we inbuid to cultivate. The tubers being 
])oriions of the stem *-50 knotted as to form the great reservoirs 
of almost all tlie nutritive matter absorbed by the roots and 
leaves of the plant, they increase in bulk with the growth of the 
plant, audit is therefore necessary that> the earth ropnd the 
tubers should be of such a nature as to permit the easy increase 
«.r dimensions of the tuber. It is also necessary that proper 
ventilation both of moisture and atmospheric air be permitted to 
continue, so that the rind of the tuber as hark may have free 
access to both. Both these purposes are gained by setting the 
seed-tubers in the manner prescribed sibove. This system of 
setting in drills also facilitates subsequent top-dressing \vith 
tlic nirujii, and indeed enharnces beneficial ^ffepts of the latter 
process. This kind of trciitmont is beneficial to all tubers 
such as the Sank-dfu (PachyrrhlzHS angulatns), the ranga^alu 
(Batatas cdulis), the kaehu (Coloeasm a^itiqiiormnj ^ the ol 
( Amo;f2)hop)i alius cqm^mnulatus) , the ginger and the turmeric ; 
•and the expei’ienced formers of Bengal do not tail to follow these 
rules. The khali, as a stimailant \o the y««iig plauf, prevents 
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the twrosion by ineoeijS. The beetles which so fraiuenUy eat 
up young plants before they are sufficiently giown up, do 
not approach such seedlings as offer a thriving appear" 
ance in the beginning. On about tlie fifth day after 
sowing, the drills are sprinkled with water and left to 
themselves till the shoots are distiin tly visible. Abun- 
dant supply of water in the early stage is not at all necessary, 
but soon after th? plants begin to bear leaves, say four or five 
in niunber, tlie potato reipiires water almost every week, 
This is supplied by what is called a simi. After each water- 
ing, the drills are left to dry for about six days and after that 
j>eriod they are broken up and re-built a little higher than 
before. ^ So by alternate water and > top-dressing, tlie plant 
developes very fast, and as the st(‘m rises in height, it is 
earthed up to the root of the bi^tnehes. When the plants give 
out from four to five good sli*ong hranclies, they reipjire no 
further attention than occasional watering and ojiening of the 
sides. In large fields, dt^ep pits are dug, one in about a biyhd 
of laud, and these are filled with water by the aihuL The pits 
are useful to the farmer in many ways,, as fresh earth is ob- 
tained from thenfl, theweodings of the field are thrown into them, 
which rot therein, and afterwards form an easily-made reser- 
voir of liquid manui'e. The pits also save the farmer much 
troulJSer, for, in their absence, he sometimes finds it difficult to 
conduct the water of the siuni to every part of his field. 
The^potato is fit to be dug up after the plants shew signs 
of decay, thoifgh for domestic use, they may be taken up 
earlier. In digging for pototos, a dry and a fair day is to be 
preferred, as thqse«taken out in damp, cloudy, or foggy days, 
do not keep long. Tubers to be j^rpserved for seed are taken 
out with care. The ilio*st prolific plaiil is selected, but the 
tubers are not collected till after the stem has been com- 

c 

pletely dried, though in the Gardener’s J\Tagazine, Vol, II., 
page 17, it isstafed, that unripe tubers are said to prevent the' 
curl: Each plant j/^ialds abobt thrpe to four lai*ge tubers, and 
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these are located at the lowest part. The middling-sized 
ones are selected for seeds and such of them are taken as are at 
the neck of the stem. After collecting them from the field 
the tubers are laid on a bench of bamboo-slits and hung up 
from tlie ceiling of a room, well ventilated and dry. Notwith- 
standing all the care taken by the farmer, about a quarter of the 
stock kept for next year^s sowing is spoiled by rotting, and 
he is always on the alert lo pick up ^ the ones just 
<nfFectcd with spots. It may be observed thaf rotting, like' 
fermentation, is contagious, and if those affected with dark 
spots are not immediately removed, the entire stock becomes 
spoilt. The potato gets spoilt by rain at the ripening time and 
the disease is called rot, ^nd the •same effect may be observed 
if the field is watered at that time ; but this is accidental 
and esoteric occurrence, it arises from external causes, and 
ihoiigji it ultimately induces the true rot, by affecting the 
organs, it cannot be said to be an organic disease. The same 
effect has also been scon to take by late harvest. Rot 

arising from exposure to the sun or from tubers being dug up 
ill hot weather may be prevented by sprinkling air-slacked 
lime. In the Rex)ort of the Dex)artment qf Agriculture, U, S. 
America, for 1 869, page 362, a case is recorded where the rot 
was not cured tlie same year by that* treatment, but the crop of 
the next year from so treated seeds became better,^ The i 
potato jdaiit is s^ometimes infested by bugs, and the farmers 
here in cases of sucli infection, sprinkle wood-aslies over the 
plant. This serves ihv purpose to a fertain extent but* the 
use of wood-ashes has a deleterious effect in other respects, inas- 
much as they choke up the.pores of the leaves to the great 
deterioration of tte x>huit.^ In Jefferson county. West Vir- 
ginia, the farmers treated the bugs With unbleached wood- 
ashes, as often as the bugs made their appearance, and by 
repeated doses, they succeeded in extiri>ating thSm, But 
•heavy rain sometimes frees the altogether from them. 

These bugs are reported to be so very poiiqpous that chickens 
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have been found dead, it is believed from eating the huge, 
which on examination were found in their crops. In 
De Kaleb county. 111, they have hivented a machine 
by which the potato-bugs are collected in a box and then 
burnt,* Lime-water, however, has been found more effica- 
cious than wood-ashes. It was treated in Clarion county, 
Pennsylvania, in 185i, when they .had very tot summer and 
no rain from sprjng to autumn. Black insects became so 
troublesome, that the plants were entirely denuded of their 
leaves and tender shoots. Lime-water was sprinkled over tops 
of plants and powdered lime was profusely dusted over them. 
In about six weeks the plants revived, and it is remarkable 
that, notwithstanding the inji\rious efl[\)cts which lime has over 
plants the cii?ps so treated were the best of all others.f 

The greatest plague to the p6tato crops are, however, the 
minute fungi which infest them from the top of the shoots to 
the end of the roots, and these penetrate even the rind of the 
tubers. These are generated by the over-crowding of plants 
in fields, so that scarcely all parts of the plant have access to 
free air or the invigorating sun-shine. From over-crowding, 
the damp of thd soil .finds no outlet for evaporation, and the 
minute tubular fungi are soon generated in portions of the 
branches touching the earth. These are propagated with 
great pjpidity and in about twenty-four hours they cover the 
entire plant. The usual preventive measure is to plant the 
tubers a little apart, so that the branches of one plant may 
not overlap tlK)se of a’nother ; but an efficacious cure scorns 
to be a careful sifting of the soil by the nirani so that fresh 
portions are exposed to the sun. By far the better plan, liow- 
ever, is to stick in the soil about eight or nine pegs of iron 
according to the dimensions of the field. 

In October last, when I made the first sowings of cabbage 

* Beport Department of Agriculture, U. S. A., 1867, page 244. 
t Report Department of Agriculture, U. S. A., 1867, page 332. 

f f 
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seeds, in shallow pots, to secure an early crop, the damp air and 
htiavy rains which came on for some successive days, combined 
with close and warm atmosphere, created conditions favorable 
for the generation of fungi and all the pots were covered over 
with rnealy-looking minute tubular fungi. The small and 
delicate seedlings became immediately yellow and began to 
ilroop, I exposed the pots £o sim-shinc which came on about 
two daj'S afterwards, bijt with partial success.® ^^he next day 
ftails of iron were stuck into the soil of the pots an^in about 
twelve hours all the fungi disappeared. My pots wore never 
more infested with them so long as the nails were on them. In 
sub-t eraaneau caves ‘of Paris, where edible fungi are cultivated, 
the greatest care is takeirto pick* out the least portion -of iron 
nails or broken iron hoi'se-shoes from the beds of horse-dung. 
Should any bit by chance esci/pe detection, the bed does not 
put toFth a single fungus. 

The size of the potato depends principally on the treatment 
the plant receives in its cultivation and entindy on the size 
of the seeds set in. As the quantity of feciila and nutritious 
matter in the potato varies directly as the size of the seed set 
in, it has been the aim of the potaio-JiinCier to select.always 
the largest ones for setting. Entire tubers, when set apart, 
give about half more yield than otherwise.* But the sowing 
of the entire potato of the largest size involves a great deal 
of expense and ^aste, when the same potato can bring forth 
as many plants as there are eyes on ij;. Pieces from large 
potatos, each bearing an eye when set in the same way as the 
entire potato is done, generally give similar yield. But in 
this case the pieces have to be dried in the st?etioii before lay- 
ing them down on earth. •Some, however, go so far as to 
scoop out only the eyes from the largest specimens and sow 
them. A little portion of the pulp in the shape ot ^ wedge 
adheres to the eye which sprOuts out to a plant, apparently as 

* Horticultural 'rraiwactious, Loudon, ^^1. VIU. , 
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thriving and hale as tlfose produced from entire jotatos, and 
the yield has been in most instances ns good. It must not Ikj 
forgotten, however, that the young plant before it throws 
down roots, depends entirely for its growth on the starch con- 
tained in the adhering portion and the more limited the source 
of supply, the weaker gets the plant in its youth, and even 
should the stimulating influence of the manure he so strong, 
as to counterlvdKnco tliis deficiency, the artificial exertion 
which the plant uiulergoos in its youth tells heavily on its 
vital for'>e. It, indeed, lessens its life, and ere long, it 
shews 'signs of old age and decay. 

It has been stated above that like the individual the variety 
and the' species have a life which terminates at a period how- 
ever distant ft may be. The potato may also he considered as 
an individual plant which has* extended itself to so many 
tubers, some hundreds and thousands in numbci, and 
when the division of the original impetus of vital force 
given to the ovum by the pollen in the formation of the 
seed, has been so extensive, that each individual tuber holds 
but a fraction of a high denominator, it is natural to suppose 
that the vitality of the tuber should come to an end. Indeed, 
the phenomenon is more remarkable than the almost unique 
parthenogenesis of the Aphides. By accidents such as tender 
culture and high manuring, the vitality may be extended 
to an indefinite period, so that like the I'ipproaeli of an 
asyiuptote, it may be continually dividcfl without ever 
approaching zero. Yet w'e know that the sum of the series of 
approaches ^vhen carried on to infinity, will bring the line 
to touch the c^^rve. But how 'numerous are the chances 
which may bring the thing to an end, how many circum- 
stances interfere towards the shortening of life it is difficult 
to say. ,We have not the means at our command to de- 
termine the true cause of decay, but is it not probable that 
by long-continued culture of the tubers from the same parent 
plant', we , develop' particular mineral deposits in the tuber 
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itself, 80 that vitality can no longer'be ‘siistained, in the way 
the deposition of silicious matter iu the fibres of the palm 
and the unusnal thickening of woody fibre in other dieotyle- 
donons ti’ees bring them to an end. 

The potato, when cultivated in the same soil, yields>a better 
crop m the second year than in the first. Indeed, the potato 
growing capability of a field may be lengthened to an indefi- 
nite period by judicious manniing and rotatichi^f crops with 
the cereals. This fact, it is believed, induces the farnaer to place 
undue confidence in the capacity of the soil and to go on cul- 
tivating the tuliers without change of place or variety. • Con- 
ditions jinguarded against, gradually creep in and at last decay 
breaks out in the form of a I’ot. * Tins has been observed to 
a])])ear all on a sudden and seems to aflect sevefiil fields and 
even whole loealitios at once.* In the sixth volume of the 
journal of this Society, p. 10, is recorded a similar ont-break 
of rot in the potato crop all over India in JS47. Spotted 
specainens and specimens rotting* by bla(*k spots were sub- 
jected by Dr. W. B. O^Shaughnessy to chemical test, and he 
reported that he discovered nothing wrong in Uio other poi'tion 
of the potato. The same were examined Tinder the microscope 
by Mr. Grunt, with the same result.^ In 1868, a similar out- 
bn'ak was noticed in North Carolina, Haywood county, where 
formerly potato was very good.* Mr. Taylor, of’Ken- 
Frewshirc, in his (•lahorate monograph entitled Potato Disease : 
its cause and oure^^ attributes the disease to causes similar to 
those mentioued in the Report of Department of Agriculture, 
U. S. A., for 1808. But as these causes are only of an acciden- 
tal character, the}- cannot b^ admitted to account for a general 
out-break. For a (letailed# list of the causes, the reader is 
referred to the above-mentioned report, in which the subject 
bas been fully treated. The general out-broak of diseasj^ must be 
referred to some geiieral causes. It has now been established 

* Report Department of Ayicultntc, U. S. 1860, pa^re 394. * 
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beyond question that plants propagated by the division of roots 
or tubers, wherever placed, unless under dissimilar circum- 
stances, present at the same time the same symptoms of 
growth and decay. Tlie bamboo has been seen to blossom the 
same year throughout many localities, and this display of 
flowers, though not periodical with i)articular stem or grouj), 
is no doubt periodical with the same group and with other 
groups derivet}. ffom the same. The potato or the bamboo 
wherever ^>laced, unless, the conditions of the soil and tempera- 
ture be quite dissimilar, may be considered as so many branches 
of thef original parent stock, in short if the localities wore 
not very distant, they may be considered to form a wide- 
spreading plod of durvd^ and wheir'some important pheno- 
menon of growth or decay occurs in the parent stock, the 
entire plod is more orless alkcted. 

It would be judicious, therefore, to raise new varieties* from 
seeds of the pot/ito plum, so that we might have, without luter- 
niption, a continual supply of tiie best * polatos. The first 
year’s tubers raised from the seeds arc not large enough for 
domestic use, but in the second year, the sowings from tubers 
are sure to give a belter ^yleld ,• or were it worth the trouble 
to engraft eyes from old known potatos on tliose direct- 
ly raised from potato-plums, the second year’s crops ought to 
give as good and large yield as the oldest potato, and that 
without the disease, 

Pptatos may be improved by shifting seed. A farmer in 
North Hamps^iire planted in 34 hills, 17 potatos, weighing 
4|' lbs., which were raised 200 miles from his farm, and in the 
same hills he also |flanted the same ‘number and weight, of the 
same variety which ha^l been grown^u his farm for 12 years, the 
rows planted side by side received the same treatment. The 
yield of the new seed was greater i» number, size, and weight 
than that of the old. The following will show the respective 
yiclda in exact figures. 
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This fiMJt at once shews tlic necessity of trying' new seeds. 
In Bengal, we do notiiing of the kind, and ou» potato crops 
though they have not up to this day failed altogcffler, show 
pig“ns of gradual deterioration. ^ * 

Accidental diseases may be avoided by drying potato* seeds 
before s#wing them.’ The rind of tlie potato is so hard a^d 
impervious^ that Messrs. Wasilellsky of Mohilelfand Losovsky, 
of Witebek, in Sebege, heated •the seeds to 72^ and 136° 
Reaur. thermometer, and sti^l^the vitality was not affected.* 
Potato? have been improved also by galvanism by Mr. Ha- 
worth t and acclimatized seeds were planted* in Darjeeling 
wliich gave good fecifla.f 


A feio Notes refjardiog the Khoosroo Kagh at Allahabad, — its 
past and present eoMition, 

Availing myself of a week^s holiday, during the last 
Doorgali-poojah «v\aeation, to visit a portion of the Upper 
Provinces, I look the opportunity, whjlst at Allahabad,, to 
spend a short time at the Khoosroo Bagh, the public garden 
at that Station. In thesis days of easy travelling, this garden 
is now probably much bettei’ known to resftdents of Bengal, 
than formerly; bul as th^re may be some of the readers 
of the Journal, who have not had an opportunity of visiting 

* Journal, Agrij^mltural Society of India, vol. VIII., p. 157. 

t* Journal, Agricultural Society of India, vol. IVt, p. 38. 

J Journal, Agricultural Society of •India, p. 68. 
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it, a few lines, dMcriptive-of several inspections, may not 
be uninteresting. * 

I could not gather any authentic particulars as to the 
early history' of the garden, beyond that it dates from the 
time of .the Emperor Akbhar, by whom it was formed j and 
is therefore upwards of 300 yeare old. There arc three Mau- 
soleums in the centre of the garden, wliidt are shaded by 
several splendid, tamarind trees, about the finest I have 
seen: th^ were probably planted at tlio time when tl^e 
tombs wpre erected.* 

The garden is a perfi'ct scpiare ; it is bounded by a stone 
wall 20 feet high, now partly eiiv red lyith giganlic creo[»- 
ere. This wall is in as perfect a . late now as when built, 
proving the excellence of the materials employed in cement- 
ing it.t The area of the gi^rdeu is 05 acres, about one- 
fourth of the size of the Royal Botanic Garden, Calcutta. 
Till recently, jt had been, apparently, neglected for a long 
time; it still bears in nuiny parts ^ Hu; remains of such 
neglect, and it will require much care and expenditure 

* ** In the middle of the are three Mau.soluums ; tw o over t he rriiicca 
Khusroo i.ud Purvez, and a third over the Murwarce Bejruni of Ji*huiijoi‘r. 
Tlie tombs are all on the luodjl of a Muhoniedan Tazia. The one beloiij'iiig 
to the hwly has a little pecnliarity in distiiictiou of her sex. 

ill-fated Khusroo lies hetwoon his mother and brother, and lin$ 
the grandest tomb among the group, llis rcimiins are interred in the vaulted 
cliamber, round which spreads a square terrace forming the fir^t stratum of 
the building. cThe Miiall^ size of the sarcophagus confirms the death of 
Khusroo, in an early age. 'flic waU.s of the lofty octagon rising in the 
middle are outwardly ornamented with many decorations. The interior is 
beautifully painted ii* which some of the foliage and fiow'crs still retain 
their dye. The dome on the top swxdls beautifully out into u faultless globe. ** 
(The Travels of a Rin<lof\ hy Bholanauth Chunder,) 

t There was some talk, when I w'as at AUuhabad, of lowering tliis wall 
and placing an iron railing thereon. This would certainly open up the 
garden to the view of the outside pedestrian, anQ. give it a less con fined 
look I but the cost would be very great, in the labor required for reducing 
a wdll of such thicku^C and strength, iu addition to the cost of the railing. 
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of money before it can be made whdt a public gaMen at 
the seat of the Government of the North-West Province 
should be. Formerly a single road ran through the garden, 
from the North Gate opposite the Railway to the South, and 
which opens on a large Serai, through which the giKjat road 
to the Fort passes. This Serai is now used as a market, 
and the numerous apartments are either let out to natives 
or granted as rewards for good service in tb% jnutiny. The 
gate from the Serai into the gardens is a fine^specimen 
of Oriental workmanship ; it is made of Tiiak ^fTecfo 7 ia 
graadis) and shows no signs of decay, though probably 
exposedifor three centuries to an Indian sun and rain. Ori- 
ginally the main road, and a portion round the ^ tomb, was 
the only part laid out as a garj^en. There are six large wells 
in the garden, and two outside the wall, but connected with 
the giftden by means of stone aqueducts, which extend all 
along the wall. The water has to be brought •to the surface 
from a minimum depth of 70 feet, which is a great drawback. 

As already mentioned, the garden had been sadly neg- 
lected for several years. Many beautiful trees had also been 
cut down ; even some of the fine tamarintls were not spared. 
Cattle were allowed to roam at pleasure over the whole gar- 
den ; rank jungle and filth occupied the place where trees 
and shrubs should have been. Any one who has taken the 
least interest in gardening in India, knows the result of even 
one yearis neglect. What then must ^ave been, till receutly, 
the state of this fine piece of ground, after several years' inat- 
tention. Fortunately, about two years ago, the garden ^was 
placed in charge of Mr. Samuel Jennings, ^late a Vice Presi- 
dent of this Society) . Although much r,emains to be done, espe- 
cially in the more retired parts of the garden, it is gratify- 
ing to see what has been effected during the comparatively 
short time Mr. JeiTnings haS had the superintendence. He 
iias constructed a road round the^ garden, nearly a mile in 
length, 50 feet broad, lined throughout w^th valuable trees, 

q 
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mostly from Calcutta jtnd SaLaruiipore. Border gardens have 
been made between the road and the wall on the North and 
South side of the garden, aggregating rather more than 
two thousand feet in length, and 30 feet in width. Origi- 
nally there was a Maze in too prominent a position ; this has 
been moved to the N. W. corner of the garden. In the 
])laec of the old JSIaze, a llosarium has been formed, and 
stocked w’ith rgdod plants, which thrive exceedingly well in 
the climaifi* of Allahabad, as w'cll as at Cawnpore and liuck- 
now, far better than in the climate of Bengal. We are in- 
deed ftir behind the N. W. Provinces as respects Roses. 

Opposite the entrance of the garden a Ferne/y has 
been form<^*d, under the shade of two fine jack trees, 
(Arfocarpus integri/olhm), T|icsc arc filled w^iih beautiful 
ferns, intermingled with Tradeacaniia zohnna^ the thorny 
Euphorh'uu and Cacius plants. After passing a circular 
lake (also a ww Nvork) 180 feet in diameter, on the left, the 
road passes between two loop borders, ' prepared for w'inter 
annuals, liehind w hich are double row's of choice roses. There 
is also an avenue of Araucarias which had been only })ut down 
a short time previous to my visit, and the majority w^erc then 
looking sickly. Tliese have since, 1 am informed, taken 
kindly to their new position; and when they have 
attained fair proportions, will prove a most ornamental addi- 
tion to the garden. An old Vinery was found to be in ex- 
istence w'heii Mr. Jennings took charge, but in a ruinous 
condition. This has been replaced by a new Vinery in the 
North-East corner of the garden, of a cruciform shape, of 
red brick ; ear'll Jiassage is 70 feet long, and entered under 
a fine pointed arcli, which givas the whole tlie appear- 
ance of a ruined Abbey. The centr j wall is to be sur- 
mounted by a dome of trellis wrork. 

' In front of the tombs, already referred to, there is a cir- 
cular garden laid out in modern English style, with alter- 
nate beda of geraniums and fuchsias^ the latter looking 
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strongs and healthy. Other beds were filled with heliotrope ; 
and daisies^ miinuhis^ mesembryanthemiim, sweet-peas^ broc- 
eallias, &c., were to be added. 

A temporary plant-house has been constructed for shelter- 
ing* the more delicate jdants from the sun by- day, and from 
the frost at night in December and January. In this 
house, I saw a fair collection of Palms, Crotons, Dracoenas, 
Geraniums, Caladia, Begonias, Ferns, and Orchids. Among 
tin? latter are included several fine examples of P^alcenopsis 
of seven or eight species; the Orchids in general lookutlin such 
good condition, as to hold out a prospect of being sdccess- 
fully ciJtivated even in the dry climate of Allahabad. 

The imi)rovemcnts already etfccted give promise <if what 
the garden will become, if, continued for a few more 
years under the same enei’|^elic superintendence. Much, 
has alitady said, has been done, but much remains to be per- 
formed to bring a spot of 05 acres into good condition. 
There are some spots nvhich are covered with splendid mango 
and other trees; and although some of these appear to be 
in the way of general improvement, it woujd be a pity to 
cut down such fine specimens. But there are other smaller 
trees of various kinds which might, I think, be removed with 
advantage, to open up the part round th 3 building^ where 
the Superintendent resides, and thus allow a freer circulation 
of air. Altogeflier the future of the Khoosroo Bagh looks 
hopeful. 

Before concluding this brief notice, T may add that 
I saw several other pretty gardens in this large Station. 
The one attached to the house occupied b/ Mr. Mayne, the 
Commissioner, is laid oiitT with miuih^ taste; and another, 
bidonging to Mr. Waterfield, contains a large collection of 
ornamental plants, most of which have been introdjaced by 
him, and all seem Ihmiliar to*him. 


A. H. B, 
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P»5imT ON THE GERMINATION OF AusTRAIiIAN FiELO SeEDS : BY 
V. Hausey, Esq. 

T havo tlui ploasuro to hand yon report ot* the Australian* Field 

St‘eds, received from you last October, 

• 

Tlie pereimtaj^e of ‘^orjniitatioii givcil, with the list liwrewith 
sent you. is the result of two sowin^^s made in i/ctober and 
Nov'*nil)(M*, IS6!1, in seed pans, tlc^ a<*taal results Avero not so 
good with the oxeei>tion of tlie l^iros and grasses. Tlie turnips 
wt*ro bajl- bi'fore sowing them, I knew tluiy would not gei*- 
minate. The carrot seed, also, was not good, as although, it 
partially giirmi anted in seed pans, very little did ifi the opi'ii, hut 
what did grow was tiiuy, Ihe same maybe said of the ?na.'igel, but 
mangel to be of any use should be sown in the Punjab in August 
or before loth Soptenib(*r. The clovers are only suitable for 
garden cultivation. The [)eren!iial rye and Praii’ie grasses gi*t‘W 
beautifully ; 1 have no doubt 1 might have cuiL tluln thr(»o. times 
before this, had not 1 wished to keep thefn for seed, of twliieli 1 
have (M)llected a large quantity. Tlie lucju’iu*, I ha,ve already had 
threi cuttings of, ('aeh 18 inches to two feet high, ajid expect to 
get two more before the rains cfunmencc. It is not, hoVevcT, 
killed by the rains in this ])art of the Punjab. 1 hope also to save 
the perennial rye jftul Prairie grasses through the hot season. 

The oat seed was magnificent to look a^ and aitjiongli a]t|3a- 
rently good to taste and smell, absolutely refused to germinate; 
tlusbarley the sjinie. The wheats were notin good ord^^'r; it 
was apparent to the eye that mneh would not germinate. \ Irive 
not reaped it yet, but when I do, 1 will t»’st tlu^n •against stn^eral 
ditferent sorts of PuPijab wlimts and let you know the results. 
As far as I can judge at presnit, they an^ iidinitely suj)erior to 
anything in this counlry both as to weight of grain and length of 
stV-aw. I shall distnbiite the gn^ater part of the se('d {amongst 
the cultivators in this iieighhourhoud, and next year will let you 
know the result, * • 


Ilmritmr, 2iid Mi% 1870. 
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Amtralian Field Seelh, 


! 

i The Nos. bcame on the several i tickets 
No. , of seeds correspond with the No. givoai 
{ in this list. 


Report os UEsoLi or Sowino.s 


1 Grey Stone 

2 ; Rii^>le top Scotch Vollow . 

3 j Green ton ,, 

4 Cartei-’s Purple top Swede 

5 White Glotjc 

6 Wliitc Strapleaf 

7 Altrin^liani 

8 Wlitte Rolgifui 

ft Newark Iiiij»n»ved 

10 James’s fntoTmeuiate 

11 Dutch Horn ■ 

! 

12 1 Long Red 

13 j Red GV. »ic 

14 i Yellow Globe 


lot 

10 


Tiintipg. 


Curvoig. 


. Muiiyd. 


Golden 

White 


17 , Trifoliiim incaruatuin 

18 i ,, hybri«lum 

1ft I „ I»ratensc 

20 1 


•■I 




pratense perenne I and others! 


Totf. 


Cht'fr 


21 I Perennial R>*e « , 

22 I Prairie 

23 j Lucerne 
21 Lawn 


41 ! Potato Oat.'* 

42 , Kngllsh Rarley 

43 1 White Tjfirnas W.*eat 

44 i Pui-plc Straw 

45 , Red Tit.soan 




Seed bad, did not genuinato at all. But 
all those sorts will grow to great perfcc' 
tion in the Punjab. 


10 pr. cti. gcniunated 
10 
20 
nil 

10 „ 


k 


All suited to the 
Punjab. 


to 

20 


100 

100 


10 

nil. 

30 

nil. 


) Perfectly suited 
the Rnijab 

( ShouM be .sown 
in .ViigJi.st (;>*r»\v 
with great lux^ 
uriance in thc 
[ Ruijal). 


Sidted only for 
• garden culti 
vati' i. 


Kver>- .seed grow ,* 21, 22. and 23. highly rlc- 
sirable iiit'‘t)ducl‘"ns ; 24 grows beauti- 
fully, but gets killed when the groat heat 
comes on. 

Not one seed germinated, 

20 jier cent genninated. 

00 ,, 

00 

Tlio profluce of wheats inagninecnt : crery 
cultivuloi’ wlio .sees it 4le.sires wi-d. 


TJic Imprc/i'fmrnt of seed hij srioefion. CimninniifVdM 
J. (>, Robkktson, Esg., Assldiuit S*Mlcoiv)U Offierr. 


fnj 


I iiave despatched to you, by pai’cel post, ii specimen, (weigh- 
ing 1 oz.) of wlioat, grown by me in Boolundsbuhur, 

Tw'o years ago, an old Sliaikh who had made it his hobby, year 
by year, to pick tOut the largttst gi^ains produced in his village, 
sowing these again, io rnakcj a careful selctttioia, pre.sentcd a friend 
of mine, resident in B,oolandsliuhiir, with some twenty grains. 
These my friend sowed in his garden, amJ from tlie piYiduce gave 
me about ono-eigbth of a seer of the grain. 

I sowed my seed on 20th Novi^mbor. I should have sowed 
earlier, but bad n© opportunity. The soil was ordinary lf)omnt 
soil (a mixture of loam and sand) of fair quality, and had beeii 
• cc • 
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int)(lfraU‘ly manured. Tt was watered fr«uu a well, seven times 
during its growth, and reeeivod three showeis of rain, averaging 
half an inch cjich, J. r(?aped it on lOth April. 

Tlip seed was sown singly at intervals of two feet, in drills, 
two fotd. apai't. ^riie shoots pn»dne(‘d from each seed varied in 
niimbiT inua 85 to 9S, thui is to say, the lai’gcst looking bunch 
nninberod and the smallest 85. 1 did nf)t count all. They 
rose to the height of nv(‘r six.f(*et. The length of the ear, with- 
out the beaid, w^as four inches; with the b(‘ard 12 to 14. I sent 
a s])e(ninen of the (Mir to a C(»mp(‘teut llotani^^ Doctcjr King, 
Assistant ^Conservator oi* Forests, Kumaon, (inquiring what kind 
of wheat it was. Ho repli('(l “ the sample sent, is sim^y a very 
highly- cultivated ear of country wheat. The car is a. sulendid 
one.” • 

Thfi jjiuin when threslu'd, weigh(‘d a little under three maiinds. 
Tlu‘ bhoosa, when dried by4he hot-wiwds of a few days, weighed 
ov’cr nine niaunds. 

'riu‘ land in which it was so^^ti nuMisnrod ono-t('Tith of an acre. 
This would giv(‘ an out-Inrn of nearly 80 maunds of grain and 
more titan !MJ muunds of hhoo.sa p(‘r acre. 1 could have sold the 
wheat for 12 seers a ni])ee in the bazar, the piice of common 
wlujat then being Id seers a Ruj)ee, 

The appeamnee of the crop, before it was ripe, was more like 
(hat of sngai*-(*ane than ordinary wh(‘at. Its leav(‘S were broad 
and of a dark green color, and though sown^so wtdely apart, one 
could not d(‘tect any unoccupied space. *1 do nut consider that 
the ('xperiment was tried under too .favourable cireiiin stances. 
88ie results, as above- incuitioned, were oblained notwithstanding 
two s<‘ri()iis obstacles, l.s7, a shower of bail, accompanied by 
violent wind, tlic former of winch did considerable damage, the 
lath.'r laid it, l)iit»l think did not injure it much ; 2>n/, loss from 
eating by sparrows. 

It does not appear that sparro^vs paidicularly affect ordinary 
wlu'at. Tlu‘V were so violently fond of mine, that, had T not 
stationed a hoy to watch it-, I^should have lost it all. • 

The former obstacle is only occasional ; the latter will always 
exist. I inUmd next year t lynig the exptuTfnent on a largo scale \ 
and I should like to sc'o what would be the result in the bands of 
oiluTS. If the S(K*icty think it worth while to maki^ it known, I 
shall be glad to answer any requisition from those who take au 
i 1 1 t.(‘re3t i 1 1 the matter. • 


Meei'iifj 16/7? 1870. 



Suggosflo)i for the introihicfion of Frit if Trees with orihymeiilul 
hlorsonof into Ffojtver Gardens: hy Henkv CopB, EsQ. 

It has frequently occurred to me, and I think \ have some- 
where given utterance to the thought in my inisc(*llaneous and 
somewhat extensive cuuTesporideiiee witli yon and your >'oci('tv, 
that much might bo done to render gardens more uscdiil tlian 
they are, witlmut di'triinent to their appearance, by the exti'iidve 
introduction of fruit trees into those which have liitlierto been 
niei*(‘Iv ornamental, whez'o we now only resort to flowei'ing 
shrubs and trees, which though very elegant and I)i*anfitul, have 
nothing but their flowers to recommend tliein, whilst fruit tr(»es 
and shrubs haw ' 1 he groat advantage of having both biautiful 
flowers an^ useful fruits. If f have not dwelt in wi-iting on this 
subject, 1 certainly carried out my notion in my garden at 
Umritsurr-.for I found, by practice, that few plants can eoinpaiv 
witli a peatdi or apricot in full bloom, wdiile all the plums would 
he a sight in tliemselves. 1 zim tluu'cfoi’c not surprized^ to s(*e 
that the same idi*a is just now ^*oceivii>g countejuuujo in Euro})i‘, 
and for 'the first time, as it would apj)oar, by a notice in the 
Berne Ilorficijle of Paris. The st'cond innuber for March of this 
year has a paper by Mons. Alfons (h*(‘smn(‘l, of Alons, in 
Belgium, giving his views on tlu» subject, illustrating them with 
a sketch of a garden recently laid out by bini ou a ]>lari**of tlie 
kind. By a judicious admixture of iViiii trees and shrubs with 
beds of annuals and flowering ])ereimials. Ik* iias produeeil a 
novelty which he beliovc's. and the Editor thinks most justly 
believes, will secure a striking elfcet. 

I venture to bring this sulijeet to the notice of our Society, 
because r think ‘much niiglit be done in the same direction in 
India, \Vherc such beautifal {>lants as tlie loquat coinbiTiifig fm- 
grance and elegance (its foliage alone comniauds a prouiiaent 
place) when in flower and fruit ; the various kinds of plums, the 
peach (espwially the China flat) the ahnond, and others might 
be extensively utilized in gardens if jiulieionsly iutenuixed with 
purely ornamental plants ; whil(\ to add to the ciTcet, climhoi’s or 
creepers, coming into flower after the frnit has been gather'd, 
might be planted withhi reach of the ti’ces to kec'p up the 
ornamentation, as it were during an entire season. 

Besides this, a disposition of this nature would have the 
almost certain effect, of securing the permanence of many gardens 
which might otherwise bo neglected by new tenants, who would 
ttiink it worth w'hih^ to keep up a pvtaluctivc piece of ground 
attached to their houses which they \v mid ignore as a mere 
inatter of taste. 

If you chink the suggestion deserving a place in your Proceed- 
dings, oblige me by reading this at* your next Meeting, and say 
for me how glad f shall be at all times to be of any service to the 
Society. 



Expf^runentnl trials ivlth Japanpse Sttlcipnrms in Bengal : 
hjf M. G. DkCkistofuis. 

Tn r(*pl7 to your lavor of tho l:^th. instant, and in continuation 
of iny letter ()f tlie 21st itirch ultimo, [See ante, p. 28,] 1 beg to 
give you further particulars on the rearing of the Japanese silk- 
worms, wliich 1 regret to say, has proved a total failure. 

Tin? seeds in ’ small quati titles were given out to several 
natives in April last, for the purpose of* doing t^U! experiment in 
a more jinictical nianno. These rearers, native-like, took little 
t»r no pains with the vv(U‘ms, and eventually allowed them to be 
iieaj*iy all desti-oyed by that largii grey % w'hi(;h is so great an 
eiKuny to all silk-\va>rnis during tbe hot season, in o^isequence 
of tliis failure, J could only collect a very few healthy cochons to . 
try a third re-jiroduction of the eggs ; but 1 am sorry to say 
owing fo !hi‘ great diyncs.^Ju the weatluT, and, perhaps, for oAer 
causes difficult to be nscoi’taiiied as vet, not a singJe idoth bit 
through, thus closing an experiment (which promfsed very fair) 
to a most unsalisfactory end. /^tlier Europeans have tried the 
exjHU'iiiK'Mt with the same worms, and hav(? met with the same 
result its myself; and 1 am therefore of opinion that the Japanese 
w'orms will not answer for the purpose of rearing in the climate 
of liOW’cjp Ilongal. 

• 

From the fii*st re-production there were some eggs that, from 
their size and color, and not hatching at tho same time as the 
rc'st, app(‘ar to me to be the real bivoltines, or altogether annual. 
I’hesi' ai*c yet on hand, and have still a ^hecjlthy *look, ayd very 
probably may bo ha telling in the next cold weather. Of these, 

I have the pleasure to send you a small quantity herein, wliich I 
ti iist wdll answer your purpose of semliug them to your friend at 
^Mussooree. 

Gadee, via Jiuirjjfjtnre, 20th Jiitff, 1870. 

Jit port on Ilori^e. Gram, (Ivoottee), Do1i(^ws Unijti^rns, cultivated 

as a green J^dder-plant under dry cuJtlvation. 

Tins plant belongs to tlie order Leguminosae, the order v^hich 
incdndc'S beans, pease, vetches, and clover. •It is a hardy plant, 
and thrives on the poort\st soils. 

2. The soils of this diltrict contain a very snmil proportion 
of lime ; and this plant, like all leguminous plants, requires a 
good deal of limi' before it cau mature its seed. It has been as- 
cerbiitied from exp(*riment, that unless the manure applied con- 
tains 'a considerable percentage of lime, the, tendency of the 
^lant under better cultivation, is to produce leaf, rather than 
seed ; this tendency has beeu^ utilized, and liji deeper erdtivation 
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and the appliciition of luedemte dressing of inannre we have 
suct^oeded in growing good fodder, at a V(Ty nioder^ite cost. 

3. During tlie past eight months, on this Farm, we have cul- 
tivated lu'arly twenty acres of grain, simply for green foilder, 
and though the weather during tlie past six months has been 
extiH'iuely dry, the r(‘siilts luive considi*rahly exceeded our exp(*e- 
taiions. *In proof that onr circumstances an; not of a favorahle 
character, I need only mention that our soil contains eighty-nine 
])cr cent, of sand ; and that, with the exception of a sliowiT on 
the 17th Fehrnary, we liave not had a ilrop of rain during the 
past sixteen. Wi^'cks. Our tirst crop was sown on the ord of 
August; commenced cutting tliis crop on the Dlth Octy-s 
ber ; the yield was 10,(142 pouiuls (»r 4 tons, 15 cwt., H lbs. 
per acre. manure Avas ajiplied in this instance, as the s(»il 

.was im good condition. 'J'hecrop was ready for cutting at least 
two weeks before it was harv(‘sted ; the actual time required in 
coiwiiijr to maturity was, thei'elore, onlv two nicmlhs. 'ilurinjr 
shower}'* weather tin.* crop reached maturity m six or S(*ven Aveeks ; 
fi'om the results of my experiments during the last eight months, 

I am convinced there is no dilHdalty, in this distri(.*t, in growing 
four crops betweeu the tirst of August and end of April. 

4. In preparing tlu' soil for the gram we proceed(‘d as 
folloAVS : — iMoug.lied 5 or t» inches d(Mq), harrowed across llie line 
of the plough; spriml about 5 tons of inaniiri* p(‘r acre broad- 
cast oA'cr the land: ploughed in tiu* manure, and then levelled 
the ])longh furrows with tlie chain harrows, "flie seed Avas then 
.sown in line.s A'arying from IH inclu*s apart, according to the 
souson and qiialitiy of tlu; soil ; if the season was nn(avoui*al)l(‘, 
and thtt soil ])oor, we placed the lines elos(‘r together, if the 
season Avas favorahle, and the land in good condition, we ])lac<*d 
th(; lines further apart. \Vc sowcmI the seed at the rate ol‘ from 

, to 40. pounds per acre. After sowing, the chain harrows werij 
passed over the surface and covered the* seed. One application 
of manure Avill suffice for the four crops, ft., is necessaiy to 
hoe the crop during its growth. We found two bull jck hoeings 
and one hand hoeing suflicient for each crop. 

5. The crop slioiild be cut iniTnediately the flower appears, 
and removed from the ground at once ; the land should then be 
ploughed and re-so\vn on the .same day. It is very necessary to 
smo mnipdintohj offrr phoiijhiiuj^ for, if tin? moisture is allowed to 
escape, the gram will remain a hmg t^jme in the soils hef»>re gw- 
minating. Once get the gram above ground, and the crop is 
comparatively safe. 

6. WIfen cut before maturing its seed, the cultiv’^ation of 
gram improves rather than impoveri.shes the soil. True, there 
will be a slight loss*^ in the mineral constituents of the soil; still, ^ 
as this plant appropr,i^<tes such, large amount of atmospheric food, 
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and sioros it away in its roots, and as5 tln^se roots, weighing from 
eight hnii(lr(|Ll to one thousand pounds per aero, are left in the 
Soil, its condition must be improved. 

7. The crops grown during the past tliree months did not 
yield so mucli fodder as those groAvn during or immediately after 
the rains ; howeve r, they yielded : — 


7,582 

jmunds 

per Acr( 

. 0,!»6!l 

,do. 

do. 

4,355 

do. 

do. 

fi,4.8() 

do. 

do. 

5,«14 

do. 

do. 


or G,200 pounds per acre. As I have previously stated, we have 
grown crops that yidded oO cmd. iiiore J'ndtinr, and T 
mighi fairly record the avtTage. for the whole setisori atf 25 per 
cent. ab()V(^ this result, however, J prefer hiking the lower figure 
in my Calculations, as the lyorc C(?^lain. • 

H. The cost of producing one Ton of Gram-fodder is as 
follows : — * 


First (hfor. 

Rk 

A. 

P 




1 

Ph^iighing ... 

... 1 

h 

0 




1 

Harrowing 

... 0 

2 

0 




5 

Tons of ^ I an lire 

5 

0 

0 





S])rcadiiig ,, , 

... 0 

2 

d 




1 

Ploughing 

... 0 

12 

0 




1 

Harrowing 

... 0 

2 

0 




35 

Pounds nf Seed 

... 0 

12 

0 





Sowing 

... 1 

0, 

0 




1 

Chain harrow'ing 

r 

2 

u 






After ( !idt 1 n di on. 





2 

Hullock hociiigs 

... 1 

8 

0 




T 

Hand hoeing 

... 1 

0 

0 

Rs. 

A. 

p 

1 

thitliiitr .• 

... 0 

8 

0 

12 

0 

6 

S[v 

roN'P Ckoi*. 







The same (^x[)enses loss cost of jManure, 

^'tc. 


6 

T4 

0 

Til 

IIM) CkoI’. 







Same fis last 




G 

14 

0 

ForKTK Ckoi’. 





• 


Same as last . . . 

. 



(3 

14 

0 






32 

10 

6 


Thus, four crops, each yielding G,200 pounds, givt^ total of 
24,8()lJ> pounds of gi-ecn tbddcr, at a cost of Rupees 32-10-d, 
0 ma/dn(j tho cost of oac Ton Rupees 2-15-1. 

0. A crop of gram may, be ofdaiued litforo the regular cold 
season crop is sow ; thus, if swwif in the early part of August, 
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it will be ready for cwttii^g iu the first week of October, or it 
may be grown after the removal of tlie regiilai> crop, ijjist 
season we had two crops of gram-fodder, and one crop of nuiize, 
off one piece of land. I'hu giuin \va.s sown in August and 
reaped in October ; the maize was sown in October, and harvest- 
ed in January ; the second crop of gram was sown in January 
and was ready for cutting in Ajiril. 

10. The following experiments w^ere made to ascertain the 
feeding value of Gmm-foddor : — 

(ii.J On the 2wd of February, two Bullocks w'cre put up to 
feed ; one was on gi*ass, and the other on gram-fodder ; each, 
animal received besides, 2 lbs. of maize, 2 lbs. of cake, and ] lb. 
of flour daily. The anirtials were wtM'ghed at the end of every 
ten day/ 3 ; ^‘ne following are the results : — 


Date Qf Weighings. 

The BtillocK fed ou gni.ss. 

Tlie Ihillofk ied ou 
Griini-tbdder. 



t- 

Pouiidsj. 

Pounds. 

February 

... 2 

mi 

360 

Do. 

... 12 

406 

375 * 

Do. 

... 22 

415 

375 

March 

4 

423 

3S8 

Do, 

... 14 

431 

« 306 

Do. 

... 24 

430 

403 


The animal fefl on grass increased 46 pounds in weiglit, and, 
that fed 'on gram-fodder increased 4^1 pounds. Tlie former gave 
an increase of 11’97 per cent., Avhile the latter gave an increase 
amounting to 11’94 percent. Pracflodlif^ the resnl(>t irore stiDtc. 

(b.) At the same time, two pens of slieep, each containing 
five wethers, were put up to feed. One lot was fed on grass ; and 
the other lot on gram-fodder ; besides this, each lot received 
daily 5 lbs. of maize, 5 lbs. of bran, and -5 lijs. of cake ; at the 
end df every ten days each lot was weighed ; the following are 
the results : — 


• 

Date of weighings. ‘ 

Five Sheep fed on Glass. 

1 

Five Sheep ftnl ou 
Gr»im-f<Kldi*r. 



Pounds. 

Pounds. 

February 

... 2 

230 

200 

Do. " 

... 12 

232 

201 

Do. 

... 22 

228 '• 

» 196 

March 

... '4 

240 

207 

Do. 

... 14 

242 

224 

Do. ■ 

... 24» 

‘242 , 

• 

22U 
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Beporl m Hone Gram, ^c. 

The lot fed on grass only increased* nineteen pounds in weight, 
wliilst the lottfed on gram-fodder iucrefis(‘d twenty-nine pounds. 
The grass was the ordinary hnm'aleo grass, snch as is collected 
ny grass-cutters for hoi siis. At the nsnal rate paid to grass- 
cutteiy, this grass costs Icn mpc'H per ion. The gram-fodder, 
as f have already stated, oubj nosh three rupees per ton. 

• 

II. Grani-fodilor may bo made into Imy ; when well made, 
tho Iiay lias a pl(jasant aroiiuitio smell. Ifc is readily oaten by 
horses. T h;ive had no opportioiity of* exporimoiitin^ with it in 
leffliiig Ijorsi's ; bat several gentlemen, who haMiL' tried it on my 
n'comuK'THlalion, speak* very favourably of it. I^no ton of the 
l*»»ldei* makes about five T I undrt*d weight of liay. T)no ton of 
thii hay will lliereforci cost about liftet.ai ru^oues. 


Summary. 


1. dram is easily grown*; it will grow on tho poore.st soils. 

2. When w(*1l manured and properly ciiltivated,*it answers all 
I lie pnr])os('s that vetches do the practice of the British 
Farmer, 

;h A ])iece of fresh soil prodiict'd in two months a crop aver- 
aging four ions, lo ewts., H lbs. per acre. • 

4. Five crops, tfi-oino vAlhont any niUi-fall, gave an avemge 
yield of 0,200 pounds per Aero. 

•5. ^riio soctl may be .sown at the rate of oo ^bs. per acre, in 
line.s, 20 inches apart, and about two incjies rteep in tlie soil. 

0. The crop should be cut immediately the fl»)wer appears. 

7. AVhen eiii. beioro inatuidng its seed, gram improves rather 
than impoveri.shes the soil. 

Four crops jnay be grown during one season, producing 10 
tons C)f fo(ld(‘r at a cost of 2 rupees 15 annas and 1 pie per ton. 

0. A crop of gram-fodder may be obt?iincd eithi'r just before, 
or, ininKsdiately after, flu; cold weather crop. 

10. Gram-fodder is as nutritious as hurrialee gmss, and . costs 
only rupees a, inn; wluist the grass costs 10 

11. Gram-foddei* may be made into hay. One ton makes 
about live ewts., and the coiA per ton is abc^ut 15 rupees, 

(Signed; WILLIAM ROBERTSON. 

^ OoVlillNMENT ExPERlMENTAJi FaRM ; 

Sydapel, Madrasy May 2^st^ 1870 . 
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Tn reply io your oorresjMuident, I bog fo say tuat I slinll bo 
glad to givx' such iiilbruiation as lies wifcliiii tlio scope of two 
or tlireo h'tters, coiioorniiig ilie locality, and tlio climatic and 
atmospheric intlneiici*s, under which the Burmese Orchids, 
known by me, are found. 

AVith this object, then, T will divide, as far as the varying 
distribution of those plants Avill permit, those g^Aving on 
decided low levels (the plants) from those found on the liill 
ranges, naming *'mnly such plants as are generally worthy of 
cultivatioij in England. 

The Orcliids which come under notice here, takiiig Moulmeiii 
and Kangoon as two points of departin*e, will have a range of 
300 to 40u miles, and as scvei*cil names of towns and othc'r pliun^s 
will be numtioned, those interested in this question A\;onld do 
well to consult a gocul map on a larg(- sinile, wlieii the names will, 
in most insi^mees, be detected, and the genenil cluimetcr or fea- 
tures of the ground seen. 

The rain-fall at Aloulmein not hnfivqnenily exceeds 220 inches 
between A}>ril and November, and 1 have, within my exp.n*ienee, 
known t! inches, or one-iifih of the yearly rain-fall of England, to 
fall in 12 hours. At Ihingoon the rain-f;dl is scmewliat l(‘ss, not, 
however, of siioli a diffeiuauie as to excliide the growth of the 
same plants, with few exceptions, as are found in the vicinity of 
Monlineiii. The flora of these districts is lu'arly identical. 
Moulmein, fron;, its proximity to the sea, is refreshed in th(? hot 
weather hy cooling; moist s(*a breezes, and tluTcforc is not sub- 
ject to tile same amount of dry heat in summer as Rangoon, 
which is more inlaml. 

There are two plants found at Moulmein, never seen elsewhere 
by me in Burmab, and these two are Phalienopsis Lowii and Cy- 
priepedium .concolor. Plialieiicpsis Ijowii is umjnestionably a 
very rare plaut, as djfficnit, T should think, to grow as it is to 
find. I had stlways betm under the impression that the R(‘V. Mr. 
Parish was the first discoverer of this graceful little pljint, but 
sin^e I have been in England, f have beem informc'd that tliat 
indefatigable collector, Mj*. Jjobb, sent diaed specimens to Messrs. 
Veitch; however, be that as it may, the credit of introducing 
living plants is due io Arr. Parish, ai:d w ell he deserves it, for it 
is a perfect little beauty of elegance and grace when seen gi’owing 
in its own habitat. It is found on the limestone rock near 
MoulmeAn, approached from Monlrnoin either by the Salwoiui or 
Gyne rivers. These rocks, vast' masses of earbonaio of lime, 
rise out of the plain abruptly to the height of above 2,000 feet ; 
consequently the nrain clouds are atti^acted thereto, giving the 
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mountains and th(?ir vicinity an extra •decree of moistui’e as 
eoJiipared witl^moro open plains. 

On the same rock, bnt in a different position, and under 
peculiar conditions of growth, is found Cypripedmm concolor. 
IMiahnuopsis J^owii is seated on the rock, i*oc(Mvmg not ojdy the 
tlireet downfall of rain, but also the drainages from tlio mountains 
al)ov{;. (Jypi'ipediimi concolor is found not only in shady places 
on the limi'stoue rocks, bnt at this spot, and also up the Attaran 
Itiver, gn)\ving on a stalactite formed by the filtration of water 
tlirough an areluid cavity in tliu rock. I woi^Jd mention that 
Adianium Parislni may jflso be found here in abuffdauce, as w(dl 
as* at or near the top of the 'riiakabni ^[onntaii^, its only 
supposed plaee of growth. “Hooker’s Species Pilicum, ” 

vol. ii., ]). 238. 

Thest^ mountains at thei latter end of the rains arc ohjeets of 
gn'ut alfraeiion to botanist^ They t^v af- this season coveivd 
witli a lux aria nee of vegetation. Ker.is, moss(‘s, ca’chids, &(*., 
crowd on tln^ roc^ks and Irt'es; PlMiycerinm WallichR of gigantic 
si/.e, with its pemdeni fertile IVomTs, and Drynarla quercifolia, of 
proporl ionato dimensi<Mis, may no seen. Again, visit these parts 
after lllf rains have ceased, and the sun will have been jdaying 
his ])art, doing wliat is termed in Pnglaud a little^ “ scorching. ” 

lhdw(?on ^November fln«l March, vast changes have taken place. 
])end(‘ut fronds of I’latycerium Wallicdiii have slirivelled to 
nothing, the upper froml dried as a dead leaf. Pliahcnop.sis 
liowii, waving in all its sphmdour, in full floy er and leaf in 
(h'tohor, (*aunut he seen ; the roots only Jett ?lnd attaehed#io the 
rock when, in exposed places, from the absorbed heat, Von Id be 
baially b(*aral>!e to llio band. Tlic stalflelite has ceased dropjiing ; 
in fact all Kalure seems drooping ami fading from excessive 
heat. 

nendrobinm liiTibriatnm, I). Farmevi, T). barhatnlum, D. noda- 
tuin, J ). formosuni, IX Dalhoiisiauuni, I), albo-sangnineiiin, H. 
inosehatnm, D. (‘hrysotoxiim, J). aggregiftum, Saetfolabium * 0111 '- 
vilblinm, S. ]?lumei, Aerides Lohbii, A. rosea, Vamla gigantea— 
each mav be said to have a range of distribution from lat. Id 
N., to ‘Jtr. Amongst tht‘su 1 ^viTl also ii^ehulo Dendroltium 
lasio^^lossmn and Siieeolabinm ampullaccnin. Yet they are found 
ill a s(.inewhat drier localityi nearer Paiigoon llia-n some of the 
al)ov(^ I will also mention that 1 have fonifd D. albo-sangninenra 
imd Dalhousiatium, togelluT with 1). Parisldi and ehiysotoxnm, 
k\kMidim»* at intervJils tVorn Moulniein to Prenne and across the 
AiTae}in''i\lountains*to 'Pongmip. It is diflicult to understand 
why some Orchids should thrive under such* varying climatic 
dillcivnccs, whilst, on the other liaiid, others are cireumscribt^ 
in their particular localities. •However, as si genersil ryle, I tlun*r 
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we raay come to the r>afe* eouclusiou, that all Oix'hids; require a 
decided swison of rest. 

The rains commence alwmt the middle or end of April, incrc is- 
intensity until June, from which nuuitli to the end ot Sep- 
tember tliey are at their luaxinmm, ^‘adniilly subsiding*: until the 
end of .October or beucinning of November. Of course (lu^ 
monsoon decreases us yt)u recede from the coast line inlamL 

To those Oi'ehids, therefore, which T have iia'med, I should say 
the >Yiiteriiii£ shonUl be given ns ii(‘ar and in the same pi*opt>rliori 
as they seasoi:f»dy veceiv'ed it in their own climativ From 
NovendHT#'‘o the end (u* middle of AFarcli, I shonhl say these 
Orchids shfiuld jiot be forced into growing. 

1 liAvo'^in England seen Detulrobinm nllm-sunguinenm flower- 
ing and at the same time growing, and in iliis wise it is tlgnrcd 
irijlho Botnnieal ^lagazine. 'JMie sjM'cinnai I noticed in* Lomloii 
under this system of grow'th fiail a loose tiabby a]»pearcince both 
in flower and pseiuh»-bulbs. In Jndia albo-sanguimaim flowers 
without a leaf. 1 have never sCvMi it do otinM*wise. Saeeolabium 
ampullaceain flowers ilnring the hot s{uson ; its leavt*s be(?ome 
dried, parched, and brown, yet its flowi^rs an? of great Wrilliumy 
in color, and of good sizi', having the appiurance (»f a dense 
stuck-up feathef of more than a fad long. 

Before proceeding fa rtlier, f wish it <o be understood that 
T do not profess to expi'ess an opinion on the best system of fln^ 
cultivation of Ondiids in England. I have had .no practical 
experience, and consequently am iiicoiii[»etcnt to (h» so. ^ly 
iutentibn in thosir r(?TnarKs is to give an account of the natural 
or instinctive habits tJ* th< s • jdants in their (ovu country, leaA'ing 
the amount of “ scorclnng" or '* shrivelling’’ th(*y run be b ni'- 
ficially •subjected to aHiticially in Eiiglaml to be settled by the 
judgment and intelligence of ux[)erieneed cultivators. 

!• 

In my last letter I concluded with drawing atbmtion to 
Sacyolabiurn ampul lacqum as I )eing «i plant capable? of bearing a 
considerable Amount of dry beat. Jn the saim? category, final, 
I will also place Vanda t<‘rctifo]ia, for these two jilants are found 
ill jEjreat profusion together. Tin? latter, liaving a scaiident habit, 
cJimbs to the top of largo trees; from this I am inclined to infer 
fliat its shyness in flowering in England jmV*s from immaturity, 
or, in other words, fni,:n not havin)^ r< gain('d snflichait age, and 
strength after tmnspoj-tation to England. Although this plant 
bear.s the same amount of dry heat as Sac*colabiurn ampullaconm, 
yet it is Vound on the Andaman Islands, -where the climate is 
analogous to tliat of the St raits. ' 

« 

Before dismissing^ the Orchids found on the plains, I must, mcii- 
Uon Demlrobiurn formosum, fur 1» have never observed it grow- 
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ing at anj elevation worthy of notice*ab(>ye the plains, or at any 
great distance from tlic soa. On ascending the mountains, more 
inland, we (.'omo across its eo-species 1). infiindilmhim, D. eburne- 
um, and D. Jairiesiaimni, wdiich, in niy opinion, barely deserve 
a separate? spocn’He name. favourite Iniintat for D. formosnm 
is on trees growing on a laterito soil, as I)iptero(‘ai*pus Irevis, and 
a sj)efies of Dillonia. This j)Iaiit does n(»t seek sliady j>Jaces for 
growth, in fa(!t, as far as my knowledge goes, few Orchids do, 
Ixyond vvliat is giveii by tliQ trees whcm in leaf. Dnj'ing the 
months of Febvnary, ]\lare1i, and April, they ninst. be exposed to 
an a1mos])h(‘ro ol‘ I lO'^ Fain*, in the sluuh*. 'J’liai the fi*esh-groAvn. 
p.sendo-bnlbs are by this lieat reduced in size, or “shn veiled 
tfiere can be no fjiiesiion, and in some of the inonntmn Orcliids 
this i*('dn<‘tion takes place to such an extent as to r(>nd<..T it doubt- 
ful wln'Mier (hey are the same plaftts when lirst seen Ift tfie end 
of the rains. Cymbidinm iigriiium is a good example of this, 
for wli#n s])ee.im(‘ns* wer(' brought to me at th(‘ end of Fcdmia^ry, 

I (M)uld searec'ly identify iTleni as^ thh sa.nie pla-Tits J luid seen 
gi’owiiig at the end of Xuvember. The ])seiido-!^iflbs had de- 
.•reasetl tout, least half their dini«isioiis iii this short space of time. 
Siieeolabimn gigantoum and S.^giittatnm, \'an(ia Mensoni, Deii- 
(lrol)i\igi Farishii, 1), albe-sanguim'uiii, I). Dalhousianuni, 1). (*hry- 
sotoxnni. Sa(xv)labinm am]ndla(‘eum. A’e., may, as plants found 
on tile plains, be said to Ixnr n ilillbrenee of tcmixn’atnve, from 
Ai>' F, to I or 1 1*1*' F. in the slia.(h‘ during tluMMild and Ji(d 
season ; and tliis ditFenuKH? during the inuiitli ol February would 
fi’cijnently take jilaee in one day. 

Fjioiigh has, I think, beim said about tlieJh'eWds found on the 
plains: ! will iliererorc^ address myself to*tliose inliabifing the 
mounlain ranges to an altitude of from t),t)IMI to 7,0t)U%ot above 
I'm' sea. and io tlie Ix'st of my recollection they may be taken in 
ill!' following e.onseeutivo oi'der of growth, (Mininumeing tj-om the , 
plains at an ('Icvation cf aliout lOOO feet:- L)t ndrohiiini Ihdleri- 
annni. Thunia nt»nsonia% I )eiidr(>bimn infundibulum, (lypnpi'dium 
villosum, C.'yiiibiiilum tigrinuui, IMcione Heieheiibaehiana, Slv. 

At the same elevation as Pleioiio Reichenl)aclu.^iia, (1,^00 feet, 
Deiidrobiuni inf’iindilmlum is found, lint its ebaraeter of growth 
issonu'what modilied, the |»scmlod)u lbs being compressed orthick- 
tmed into shorter bulbs, havhig an almost glitbo^tc thrm. A/ tin’s 
elevation, then, tin* tlierrnnmctcr averages in the shade soine- 
wlu‘re about in th(5 inidlday, descending to or oven lower, 
in the mornings at suii-riso. 

The mountain on which those Orchids are found is about IfiO 
miles JVoin IMoulinoin, and I’ejKdied by n.sconding the llonndrow 
River, which runs in a southerly diivcthiu fnmilUcMSiani territory. 
^IMiis range of mountains Avill be observed, by tlie map, to nui 
neuT-ly imvth and south onttlie east side of 'he Sittapg and Ss^ 
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ween rivers, forming a, vast chain of mountains separating the 
Slian and other independent State's fi-om the Hriti^i ti‘rrih>ry on 
the Moiihnein side of liritish Bnrnuih, fonning a. vast liidd for 
botanical research, the greater part being unknown groiiud. 

The mountain here referred to not being a great distance from 
the sea becomes subject to a heavy rainfall and moisture from th<^ 
constant mists from the clouds whieli frequently envt'lopo it: lan-e 
then we come to the conclusion that the plants Cymbidium 
tigrinnm, and Pleione Iteiebcnbaeriiaiia, will stand a great deal 
of moisture the greater portion of the year. P. Ri*ielienba(*]iiana 
was plncked by me in the beginning of December, embeddi.'d in 
moss, from^Svhieli a goodly suppl}'' of water could be scpuH'Ztvl* 
and the broken or fallen rottoii branches of tn^cs wtTC so damp 
as to render it somewhat difficult for us to kindle onr camp tires. 
On tills mountain the dry, or season of rest for tlu‘ Orchids 
above named, then, may be taken from December to tlie^ middle 
of TMarcli. 

I will now Jose this letter, leaving the Orcliids found on and 
near the Arracan hills to another le(t(*r, in which F will conelmle 
the' subject, by adding a table showing the sev eral Orchids nanu>d 
in this communication, with iln*ir respective localities, ti'.e pro- 
bable amount of rainfall, the elevation and teinpiTature at which 
they are found. 

As I have liefure mentioned, Vanda Bensoni and Raccolabiiim 
gigantcum arc found in the plains in the drier climate of Projue 
and its vicinit}' *, but when you commence ascending tlu^ Arracaii 
mountains, to >»hich T have already referjuul, all trace (d* S. 
giganteum is lost. The Fiseont of tlu'St^ mountains begins at a 
place called Nceounkidouk. about (oO) thirty miles from Pi-oine 
due we.st; and the liighest point readied in crossing through 
this mountain pass, leading to Tongoap, is about to 

feet. At the height of about 2,-aOO feet, tin* fellowing Oreliids 
arc found ; — Deiidrobium erystalliimiri, J). chiysoto.viiin, ^Miunia 
Beiisoii£e, Pleione Wallichii, Vanda Deiiisoniana, D. hinoeiilare, 
and '"D. crasskiod; and' at a lower elevation, say l,oU0 feet, 
Dendrobium Bensonijc and Vanda ccrrulcscuMis. 

These mountains form, as it were, a hairier to the south-west 
monsoon, arresting its force to i he, eastward ; couseqneiiily, the 
country around Prome and Thayetmyo (the (*hief civil and 
military stations) has a cousidt^i'abjy di'ier diniato than that 
about Rangoon and Moulmeiii. Thus the rainfall on the Prome, 
or the east side, is very much Jess than on tlu) west, which is 
exposed io the full violence of the s»>nth-wjjst monsoon, coming 
direct from the ocean. Althoiiglu the rainfall on the east si<le 
is greatly diminished in intensity, yet the rain-cloiids hang about 
the tops of these hills, giving them a moist watery vapour, an 
‘^tmospherQ these pfants delight in, but without a great deluge of 
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rain. Observing this, I was led to search these mountains, 
c()iic(uving I should be well rewarded for my labour, and this 
turned out to be a correct conclusion. 

rt is, indeed, strange to .see how in ascending a few feet the 
flc»ra changes, and how some plants are strictly confined to 
elu)S(Mi spots, whilst others again are distributed far ajid wide. 

I low is this to be accounted for ? Is it the instinctive sensitive- 
ness of the plants, which causes them to emigrate to suitable 
luibitations, or is the original gern there developed, from the con- 
gtuiiality of certain climatological influences Wc hear and 
read now much about the fertilisation of plants 1^ bees. It has 
ff(«*nrred to me, that other insects besides bees arfr made the 
vehicle through which fertilisation and hybridisation are carried 
on. 1'iius this eross-impregnatioii or sympathetic a?isimilation 
bc'tween ditlerent ])lants, together with pliysical and climatic 
variatioiis, musinaiuTally tend to modify types. Thus the action 
of the sun, for instance, mu^^t necessawly play a prominent part 
in these modilicatioiis, for its rays, penetrating through different 
Tru'dia, as the more rarified air^f the mountains and denser at- 
mosphere of the plains, must, if* is to be presumed, produce some 
corresponding chemical eiioct upon the plants. 

IloA^^ver, be this as it may, it is foreign to my present 
subject; I will, therefore, again refer to the * several Orchids 
found in these parts. The first time 1 visit(?d these hills 
was in the beginning of February, The trees had dropped their 
leaves, the jungle grass was burnt up, even to the elevation of 
l,o()() feet. Tlie hills were bare. The stems of Jhe leafless trees 
wort? charred and scorched, giving the v^holt? country theix>abouts 
a burnt, black, desolate appearance. Here the heat wfts almost 
insupportable, and I do think 1 slulll not be exaggerating in 
stilting that the thermometer could not have been le^s than 
ll!0° in the shade at this season ; yet this is tiu spot selected by 
Vanda ccerulcscens and Dendrobium llensonice, and other Orchids. 
It is not until we get to a higher clovation that we come across 
Dendrobium crassinode, D. ciystalliiium, Vanda Denisoniana, D. 
binoculare, D. Farmeri (yellow variety;, &c. The three last 
named plants prefer more sliady places to J). crystallinum and 
1). ciussinode. For more detailed pai*ticulai\s, the following toble 
may be referred to : 
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E'dmts from the Annml Itepiyrl on the Mwnagcimut of the Govern^ 
ment Experimental Farm at Sydapet, Madra^y for the year end- 
ing ^Ist March 1870. 

It was so excessively dry during tlie months of April, May, 
and June, that very little field-work could be done, and the 
sheep stock suffered gT*eatly from the extreme heat. On sixteen 
days In the latter month, the maximum tlioriiiometer recorded 
above 100 degij 3 es, and the tluTinometer exposed in the siiii, 
frequently registered 140 degrees. 

The showei’s which fell during July and August enahhHlus 
to commence (it‘ld-work again ; and we took advantiige of the 
opportunity to plough and elcai the land intended to be cropped 
during the cold season. September and October were very 
favorable months for preparing the laud for sowing, » and no 
weathqr could bo more Suitable fta* the young seeds, than that 
experienced jii Noveml)er, rain falliitg on twenty days during the 
month. In the next month uain fell only on nine days ; and in 
January only on three days. About the middle of tliis month, 
a severe storm of min and wind broke over the district, and did a 
considerable amount of damage to maize, cholura, and otlior lull 
growing crops ;r tbe rain, however, was beneficial to the pastures. 
Rain fell only on one day in P^chniary, and there was no rain in 
March. The amount of rain that fell during the monsoon was 
considerably below the usual quantity, and very little water was 
stored for irrigation. The weather experienced was, however, 
very favourahlo for gi’owiiig crops, the falls of rain wci*c so regu- 
lar and gentle. 

■ Mannree, 

A lai^c quantity of aquatic weeds have boon colleeted off <ho 
river Adyar. I have found these weeds particularly valuable, 
not so much for their mauurial value, as for’ the property they 
possess of staging fermentation amongst rniitiTial which it would 
otherwise be yery dilfichlt to decompose. Not only by their own 
decomposition do they yield moisture ; but, in virtue of their 
hygroscopic qualities they attract a good deal of moisture. In 
this dry climate it is a difficult matter to decompose mango 
leaves, and cumboo, or cholum stalks. 

In digging a drain we came upon a seam of rich alluvial 
deposit, it is about three feet thick and is situated about two feet 
from the 8ar&.ce of the ground, and can be raised at about one 
anna a ^oad. Wo have already used, with great advantage, a 
considerable quantity of similar soil, obtained from tanks and 
river bed^ as a base for our composite manure. 
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With this soil we mix burnt earth, obtained at an old brick- 
yard on the Fjun, mango leaves, fold-yaixi manure, the aquatic 
weeds already referred to, bazaar refiise, Ac., jungle plants, such 
as the madder plants, the wild indigo, and croton oil plants, and 
pour the blood and slaughter-house refuse through the whole. 
The amount of fermentation is regulated according to the period 
when the manure is required. If it is for immediate* use, the 
heap is thrown up lightly and fermentation takes place rapidly. 
If it is for use at some distant date, then wc cause the ca^ to 
pass over the heap and consolidate it as much as possible. We 
also regulate the fermentation according to tbjj* nature of the 
soil to be manured. Tims if the land is very light ^nd sandyj 
v 5 have the manures thoroughly decomposed before applying it, 
if onl|j;.lie other hand, the land is stiff and adhesive, — qualities, a 
very siliall area of our land possesi§fcs — then we apply die manure 
in a half fermcnt(>d state. 

We have given up the c^rt-stapd jbo a tenant ; though a ftur 
supply of manure was ohhiined from it at certain soasorfs, still, 
it scarcely paid for attendance, besides, the manure was very in- 
ferior, it chielly consisted of swodjiings, and contained a consider- 
able quantity of weed seeds. * 

A la^ge amount of first rate manure was made on the Farm 
by iilie fattening stock. The greater portion iv^s made in the 
loose boxes, wliere it was uninjured either by the sun or the 
rains. I have not yht had an opportunity in this country of 
making a careful experiment, to determine the relative value of 
a manure as usually made, and as made in loose boxes, I am 
liovrever, prcfectly satisfied that the manure is v#ry much supe- 
rior to any manure 1 have yet seen in this country, and that loose 
box feeding, which has done so much for the agi’iculture of Eng- 
land, can do much for the agriculture of India. 

Though we cannot hope, in the present day, to see b(3x feed- 
ing adopted in this country, for the same object as in Europe ; 
still, there can Ite no reason why working and young cattle 
should not bo kept in loose boxes at night. If wo ai*e to gi*ow 
cotton, maize, &c., we mnst have manure^ and there is no bStter 
or more economical way of making it than under the loose bbx 
system. On sanitary grcjunds alone, the system is worth general 
adoption. At first sight it may appear objectionable to keep 
the animals for three or four months in the boxes,* without remov- 
ing the manure ; ICowcver, I have become acquainted with no 
bad results that arise from iftie practice ; •indeed, on tlio contrary, 
though wc have fed a considerable number of cattle since we 
commenced the system, none of the animals have liad*a single 
day’s illness, and in sevoi-al, instances, the manure was not 
removed for upwards of tliree mouths, while tt»had accumulated 
fb nearly two feet in depth. Of course the excrements are not 
allowed to collect on the sui'ij^ce, tlie usual jfRtiu is for j;he cattL 
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feeder to enter the bo^s three or four times a day and with a 
fork throw up the l)edding« No smell whatever is pei'ceptiblo, 
and there is nothing that the most fastidious pei*son conld otgect 
to, indeed, in this respect it is much cleaner than the usual sys- 
tem, which allows the solid and liquid excrements io lay and 
decompose upon the surface of the ground. In the loose box 
system 'the products of decomposition are a!)Sorbed by tln^ litter, 
and the straw, in virtue of its capillary action, takes up the 
liquid matter. 

A number of experiments were made to determine the fet'ding 
values of the *^aifferent fodders grown on the Farm. Amongst 
others the following : 

Four bullocks, aged from four to tive years, wore pnt irjto the 
loose boxes in the beginning of* February last. They all riictuved 
the same amount of cake and corn, and each animal bad as much 
of the fodder as it conld consume; they wore weighed at the 
end of every ten days witli the folk^ving results : 


j IJullccks ft‘(i Hullocks niinn^*k.s fed 
on on j 




luimor. 



Ist Weighing ..t 

aat 

343 

287 

300 

2nd do. ... 

406 

310 

303. 

375 

375 

3rd do 

415 

535 

310 

4th do. 

423 

359 

315 

38S 

6th do 

431 i 

1 307 

329 

39G 

6th do 

M ^ 1 

430 

1 383 

331 

403 


Much to my surprise, the guinea grass produced the largest 
results, thus the aniraal * consuming this fodder, yicilded an in- 
crease of 15*33 pound for each one hundred pound of its live 
weight, ^he results from the olher three fodders ■were very 
sinular, thus, for each one hundred pound of the animals live 
weight, grass gave an increase of 11*97 pound; chol urn fodder, 
11'66 pound ; and gram fodder, 11 ’94 pound. I believe ilie result, 
obtained from the guinea grass, is larger than will be obtained 
under ordinary circumstances. In repeating the experinumts on 
other animals, in no single instance has guinea grass given such 
returns. These^ results will be better appreciated when considered 
along with the cost of producing these fpdders ; thus, on this 
Farm, the cost of prod\^cing one toq of each of the fodder is : 


Grass 

Gram fodder... 
Cholum fodder 
Guine^. grass 


... Rupees 10 


n 

n 



or their relative cost will stand tlins : — grass 100, guinea grass 
^.70, gram fodder 36^, and chdlam fodder 20'.“)0. 



of (he GovU Eix^erimental Farm at Sjdajpet, Mc^rae, &t ’ 

* Modze, • . ' 

A quantity* of maize was obtained from America early in 
September; however, it had heated to such an extent on the 
voyage as to be prefectly useless for seed. One of the barrels 
coiiiaiiied about 6 per cent, of vital grain ; but in the majority 
of the barrels there was only 2 or 3 per cent, of vital seed, and 
in two instances not even 1 per cent. One or two of the best 
lots were steeped, and the seeds that germinated were picked out 
and planted ; however, very few good plants were obtained, and 
the few that did grow, produced no good results. 

A supply of yellow ^aize was obtained from^Bangalore ; the 
g»ain was very small, though sound and fresh. On the 26th 
Oclo|)or, IH pounds of it was sown in field No. 18, after a crop 
of gmni fodder. Jt grew well an<J rapidly; however, the plants 
never exceeded 3 feet in height, and none of the cobs wt^’e over 
4 indies in length. .The crop was reaped on the 6th of Janu- 
ary, arfd after diying was fyiind tqyicjd 766-^ pound of grain and 
ion of straw. AV^c selected a few of the best coKs for^ sowing 
next season. If we can ejdar^c the cobs and se^d, the variety 
will Ix^como a valuable one for tlic rapidity with wliicli it grows 
and matures its seed. 

^riie y(*llow maize, obtained from Sydney, produced most satis- 
factory results. The seed arrived in lino condition ; and, when 
sown, contained above 80 per cent, of vital grain. The crop 
grew very luxuriantly ; when the plants were lull grown, they 
were quite 9 feet high. I1ie cobs were large and well formed. 
The results were such as to leave no doubt of the great value 
of tliis variety of maize for general cultivatioii on the plains. 
Upwards of 4,000 pounds of the seed grown upon thb farm, 
Avill be distributed over the Presidimcy amongst cultivators. If 
<*Tily ordinary care is taken with the produce, there should, next 
st'ason, be a large amount of seed in the country, ^rhe finan- 
cial results of the experiments were equally satisfactory, lii 
the apjiendix 1 •have recorded all details connected with this 
experiment. 

YeUoio Chohim, • 

A considerable area of land wa.s sowm Avith y(*llow eholiim for 
fodder. Tfidecd, during the past year, the large stock of cattle 
on the farm were almost, entirely fed on ch#lniji fodder. Tlind 
that a thnmmjh chaiufc of seed is essential to the suecf‘ssfnl cul- 
tivation of yellow eh(»liim^ during a course of yt‘ars. The plant 
is liable to be attacked by rust and blighfed, if the seed is not 
frequeiitly changed. Cultivators of sandy or grav(‘lly soils 
should obtain their seed from alluvial, or clay districts ; and 
cnlti>uitors on the hftter soils from districts w’here sands or gravel- 
.ly soils predominate. Under “ Cattle ” I have Vecoi’ded the expe- 
riment made to determine its feeding and, in a special 
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report which appears Jbi the appendix, I liave detailed all the 
results attending its cultivation. 

White Chohm, 

We have not experimented so largely with this crop ; how- 
ever, as far as our experiments have gone, the rc'sults have 
not been so sjitisfactory as those attending the cultivation of 
‘yellow cholum.* A piece of laud about 1} aero in extent was 
sown, on the 0th of September, with wliik? cliolum. The crop 
grew veiy irregularly, and was so bliglited wiieu iti flower that 
it was not eoTisideml wise to seed it; it was accordingly cut 
down, and yioWod 1 ton, 12 cwt., 15 lbs’, of dry fodder; another 
plot about •uuc-tifth of an acre in extent avus sown in the la.^t 
w^eek in December. This crop was nlso blighted and had to be 
cut for fodder, it yielded 10 c\Y,t., lbs. of dry sti’jiw. In* boili 
instances the blight was so severe it w'as not eousidt'red advisii- 
ble to leave the roots for a second crop. I'lie seed w’as certainly 
not good, little more than 5j) pea* cent , was vital ; however, I attri- 
bute the blight to unseasonahle sow^'ng. Tliis vai’iety of cliolum evi- 
dently requites a higher temperature tlian the yellow variety. 
The crops now growing are uot^only not blighted, but are as 
healthy as could be desired. 1 am now i*.\p(‘!'irnenting with two 
or three plots of white cholam in order to determine w I let her it 
will bear cutting over as often, and yield so much fodder as 
yellow cliolum. 

Horse Gram, 

A considerable area of ground w^as cultivated under horse 
gram for green fodder. In several instances it was miltivated 
as a “ catch crop ” immediately Itelbre. or just after, the regular 
crop.’ TJhe results were higlily satisfactory; tiny have been 
drawn up in tlie form of a special report, a copy of wliicli ap- 
pears in the appendix. [ See ante page 41.J 

Benyiil Gram, 

A small plot of ground wa.s sown wdili this variety of gram ; 
but the result was not such as to induce ma to t‘xtemi its 
cultivation h(jii*e. The liorse gram grown under similar condi- 
tions gave far superior returns. 

Carolina Paihhj, 

The cultivati(»n of this paddy has been most successfully 
carried on at this farm, the results have been highly satishiclory. 
Our experiments have proved that it i^eqaires no special culture, 
and that the best Native system of yrovuny pwldy is the best 
syst&tn oi^ cnltivaUng Carolina paddy, 1 find that good rctsiilis 
can be obtained either by sowing^ tlie seed at once in the paddy 
bed, or by sowing it in a seed bed and afterwards transplanting 
the plants into paddy bed, and that either procedure may be 
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justified by the peculiar circumstances gf the ryot. The best 
result was on plot No. 3 ; this plot contains 225 square yards. 
It was planted^on the 8th of October with the plants produced 
by half a measure of seed. The crop was reaped on the 8th of. 
February, and, after drying, was found to yield 336 pounds of 
straw and 70 measures, or 160 pounds of paddy. This result 
would be 7,183 pounds of straw and 1,505 measures, ©r 3,441 
pounds of seed per acre. Assuming that twenty Madras 
measures are eqivil to an English bushel, the yield will be 
about seventy-five bushels per acre. In the report in the appen- 
dix, J have detailed our experiences in the cultiv^tipn of Carolina 
paddy during the past y5ar. 

ItaUan rye grass. 

In ^hc beginning of September, a few pounds of seed of 
this variety of grass was sown in the experimental bed. It ger- 
minated freely ; liowovcr, the sun killed the young plants as they 
appeared above ground. By covering the earth with leaves we 
were able to get a good crop of plants, and the grg,^s continued 
to grow until the beginning of .February, when the plants died 
away as the heat of the sun became greater, and by tlie end of 
March they had all disappeared. The gmss is not suited for this 
climate.* It is possible that during a course of years, it might be 
acclimatised. However, until W'c have proved th^ the indigenous 
gi’asses of this country are useless, it would bo a waste of time to 
attempt acclimatising sJkcli tender grasses. 

Lucerne, 

Under irrigiition, this plant produces a laige quantity of 
valuable fodder. Wo sowed a few pounds *of Enghsh ^^ed in 
September last, it grow satisfactorily and has yielded three cut- 
tings of oxccllent fodder. It does not appear to be injured by tho 
heat of tho sun, though the thermometer, exposed in the sun’s 
rays, has during the past month frequently registered 135 degrees, 
still the crop appears vigorous and healthy. 

BceUroot, 

A small supply of German beet seed was obtained from 
England, and a poriion was sown in September, the ground being 
occasionally watered. Tho plants gi’ew satitfactorily, however f 
insectswere very troublesome, and many goodplants weredestroyed 
by them. ' The land occupied measured ^6 square yards, and 140 
pounds of root w as obtained from it. Many of these roots weighed 
from 3| to 4 pounds. The cattle and pigs appeared very fond of 
them, I do not think the crop will pay for cultivatioir in this 
district, besides it will not stand in tho hot season, many roots 
\pft in the gi*ound, to produce seed, have during fhe last few weeks 
been killed by the heat of the sun^ and thqg^ that are still alive 
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aw so parched and dried ap, that tliew is not tlie least hope of 
their snrviving the hot season. 

MmupW. umnel, 

A few pounds of mangold seed was obtained England, 
along with the beet-seed. It was sown in September, and ger- 
minated, andgrew vigorously ; w'hen about amontli old the young 
plants were transplanted from the seed bed to tln^ held. They 
were occasionally watered, and throve spendidly. However, 
when about half grown, they w'erc suddenly attackt‘tl by eater- 
pillars, and s,nfered gi*«it damage indeed, I then iilniusi de- 
spaired of rearing a single plant. We dusted the plants, when 
wet with ^ew, thoroughly with lime powder, and ashes, witlr^a 
sprinkling of guano, and had the gratiheation of seeing tlJit the 
insects and catei-pillars had .A?iitm‘ly disappc'aretl alter two or 
three dressings. The plants had received a severe check ; lu)Wt',V4*i" 
they put out fresh leaves and soon recovered ireui tijo (‘ilects 
of the ,cateipillars. The crop was -gathered a few weeks ago, 
a plot of 3^t[ square yards yield{‘d 294 pounds of roots, some of 
which weighed eight pounds, jvhile the average >veighi would 
be about four pounds. The roots w(*ro badly formed, though 
they W'erc good tasted, and sound. I left some in the ground to 
produce seed ; but, like the beet, they were killed by the heat 
of the sun. 


Riigl, 


On the 81st May, a plot containing 8,420 square yards was 
planted with ragi. The cost per acre of cultivation, (tc., is 
detailed below:— 


Ploughing 
Harrowing ... 

Ridging 

Manure 

Spreading manure 
Ragi plants ... 

Planting 

W atering ten times 
Hoeing 

Cutting off head of grain 
Cuttirg down straw ... 
ITiresbing and winnowing 


Rs. As. P. 
1 0 0 
0 2 0 
0 8 0 
2 8 0 

0 4 0 
‘l 0 0 

1 0 0 
7 0 0 
10 0 
1 0 0 
0 6 0 
1 4 0 


17 0 0 


The crop was reaped on the 25th^ of August and produced 242 J 
measure or 665 pounds of grain ; and 1 ton, 6 cwt., 84 lbs. of straw. 
Per acre the yield was 844 measures or 941 pounds of grain and i 
17 cwt., 53 of straw ; val\ung the grain at 16 measures 
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per Rupee, and the straw at 3 Rupees per ton, the total income 
was Rupees &7, Annas 2 ; against Rupees 17 expense ; leaving 
a profit of Rupees 10, Annas 2 per acre. 

Guinea Grass, 


A small field, about 2^ acres in extent, was planted wil;h guinea 

grass. 


The cost per acre of planting, &c„ 

was as follows : 

• • 

Rs.A8.P. 

Ploughing ... 

10 0 

Harrowing .... 

0*'.2 0 

Ridging 

0 8^0 

10 Tons of manure ... 

... 10 0 0 

Spreading mauui’c • * • 

0 8 0 

Splitting ridges 

Watering .... 

0 8 0 

14 0 

Phinia ... .... 

. ... 180 

Planting 

3 12 • 0 


10 2 0 

The Inaniiro and plants may last for two years, at the end of 


that time fresli manure will be needed and the plants will require 
to be re-plfinted. 

During the two years at least twenty-four waterings will bo 
needed to keep the plants growing, these waterings will cost 
Rupees 24 ; and between each cutting, a hand hoeing, and two 
double bullock liooings, will be required^ thcb co9t of these oper- 
ations, assuming that live cuttings per annum will be obtained, with 
the cost of cutting the crop, will amount to Rupees 69. Includ- 
ing the cost of planting Rupees 19, Annas 2, the total cost will 
bii Rupees 78, Annas 2. From the results of my experiments 
during the past year, I do not think the total yield of the ten cut- 
tings will exceed 11 tons of fodder. One ton of the fodder thus 
costing Rupees 7. ^ 

The following experiment was made on the guinea giU/SS in 
No. 13 field. 


— 

1st Cuttlntd 

2nd<;utiiug. 

• 

.'ii-d Guttin^r. 

• 

f 

Plot 1, area 2,000 square yards applied 2 

Pofinde. 

Pounds 

Pounds. 

1 

cwt. of bone-dust 

Plot 2, area 2,000 squ{\|rc yards applied 2 

cwt. df guano 

Hot 3, area 2,000 square yards, no artificial 

1,960 

1,286 

• 1,428 

2,408 

• 1,510 

1,306 

inauure to this plot * 

I 1.288 

1.232 . 
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ImplehienU^ cJy, 

I have aliH'jvcIy reeonled in a Sfpnrate report, a copy of wlu'oli 
appears in the Appendix, a number of experiments ina<le with our 
various water-lifts, pumps, &c., and a few of the iniichiues in 
regular use upon the farm. 

Winnowing inaelii’ies arc regularly employed. The c(H»lies 
understand tlieni tl^u’iuighly, and a])prei;mto them highly. Native 
visitoi*s take imieli niterest in these machines ; but consider them 
too costly. 

Tlie thre^^shing nrieliiues have very .seldom been employed, wo 
have grown so little gn\in that they could thresli. Jt would not 
pay to set them up /orve hour^i irnrfc, esptH’ially as thi’ buttocks 
are to^ train each time tiiey inv worked. These maehiiu's are 
required so seldom, and the intervals betweiMi eneh time are so 
loi\g, tJiat the Imllueks never get thoroughly trained, as ^lerci is 
no other omj[)K»ym(‘rit upon" the fariir^vhieh ri‘quires four of tlieni 
to work t(»gether. Howevci*, as the area of the farm is increased 
Ave will gradually liinl euiployinviit for these machines. 

Ilaiisome and Sims’, and Howard ploughs have been in con- 
stant use wlienever weather [xuanitteil. JJolli large and sjuall 
])Ioiigh.s have b('eii employtMl, the foi'inm* w<.‘ liinl iis(‘ful, when 
the ground is so dry and hard that tin* light plough cannot 
penetrate it. lioth cattle and (*cjo]i<.‘.s w.»ik tliem well. Tho 
coolies rtnulily learn the use of the plough, some ai‘c very good 
ploughmen, and a r(‘ as proud of their skill as any KnglisJi [)lougii- 
luati; indeed, [ have seen .souk* of them turn as sli'aight and 
regular. a furrow as d ever witnessed in any of onr ehainpion 
ploughing matches. A remarkable eliaugi* has taken ])Iace in 
the observations of the ry<us who CMuiie to see f)iir (qierations. 
Twelve months ag»), one of their greatest objectioii.s to our 
ploughs, was, that tliey ploughed too «lee[) ; now, after we have 
hud a very dry season, and they have S('en lor themselves how 
onr erops throve and looktnl fivsli and htalthy ; while Iheirs went 
parejied and dried up, tliey no longer make this objtctioii. The 
chief objeetioft they now advance against (»ur ploughs is their 
great cost in (joinpari.son with Tiativc plouglis. Tlie force of this 
objection will be better appreciated when 1 ststc that twenty or 
twenty-five miUve cploughs can be purcha.sed Ibr the price asked 
for one of our linglish ploughs. Until a plough is offered to tho 
ryots at a fifth, or at tlie highest, a fourth of tho price we now 
ask for our plough, there is little probability of their use becom- 
ing more general. 1 am now giving attention to the matter, 
and hope, before I write another annual report, [ shall have made 
some progress towards overcoming this difficalty. A very* good 
combined plough was obtained from the iloorkeo work- shops. 
It is. cheap and str<\vg. Including carriage it costs only about 
*ltupees 2^/. It is a swing plough j however we had to convert 
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it into a wheel plongli as it was so dilTicnlt to hold, and plouglied 
so irregularly : a few other doiails required altering ; thus, the 
Stills were high for our eoolies ; and the method of attach- 
ing the draught chain was dofet^tive. For ordinary use we use 
the small ploughs made by Jib^ssrs. Howard and J^aiisomrs and 
Sims. A Sf30tch Double Mould Board plough has done a great 
deal of work during the past season. It had been laid aside as 
useless; 1 m we ver, by putting it on wheels and cutting* it doAvii 
to little more than half the weight, we have made it into a use- 
ful plough. 

The iron prong, and chain harrows have le:m in constant use. 
The chain harrows wefhave found of grc*at \Vtvie on our light 
sftmN soil for colleeting wee<ls, covering seeds, and fc^nsolidaling 
the fc)il. The iron harrows ai’c rather heavy ‘ K(ied-h arrows, ’ and 
are nut so useful for general iNV^’k as ‘ drag hari'ows, ’ besides 
they are much too costly. I think that l>y eoinbining u1)od and 
iron, i^cljeaper and •bCttei* huiTow for geneml use could bo made. 

* * * . * 

The reaping machine has been occasionally employed f(*r cutting 

choliim. ']'h(^ coolies understand how to work it ,*and can safely 
be entnisted with it by tbomsclfes. 

Horse hoes and ciillivatocs were fully employ(‘d during tlie 
last season. Tlic land btsing in such a foul state with weeds, inosfc 
of the crops W(!re grown in drills, and iho s])aee bet ween the drills 
constantly stirred by the bullock Jjoes or full iva tors. Indeed 
there is not a more useful implement to the Indian enllivator, 
especially when irn'pation botwocii the toavs of staTiding fiMps is 
adopted. After watering, the soil usually becomes caked on the 
surliiee, and if water is applied when in that j^alij it eitbor runs 
olf, or passes away by evaporation. WJten cnltivator*is passed 
between the drills, shortly after iho surface of the soif has begun 
to eakc', it pulverises and opens u]) the soil, enabling it to absorb 
the (lows and to ap])roprjate the water when next it is applied. 

The steaming apparatus manufactund by ^Messrs. Hiehniond 
and (.’liaiidler ^ in regular use for steaming the food of the 
working cattle. An authority, who had made some encpiiries- 
into tlie subject, states that in comparisfou with tl^o usual ifiethod 
of b(.nling gj'ani in this district, at the present ])i’iee of fuel, the 
aj)p{iratus would (dfect a saving of Rupees M per annum. 

Charts and whoid-barrows arc regulaiiy»us(;d. 'riio eai*ls ai’o 
draAvn by a pair of bullocks ; they are built to carry about- 8 cut. 
of fold yard tnanure or ^wiib frames* about half a ioJi hay. 
Though the carts have fixed bodies, yet al a recent competition, 
one carter, with a cooly to assist in filling the carts, removed five 
loads of manure to a distance of 1,481 feet in lOh minutes ; hiwS 
bullocks never tratelling Ix^yoiid a walking pace. In this eoju- 
» petition, dung forks were used for tilling tin? carts, though the 
competitors might have used mamoties baskets, the. usual 
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country way of filling manure, hacl thoy desired. Wheel-barrow» 
are in constant use, we ,nevcr use baskets, excepting in placets 
where we cannot work barrows. Whatever may bo the exjHJrieiu e 
in other districts, I certainly have had no difticiilty in getting 
our coolies to use whccl-barrows. Indeed, on several occasioi a 
T have had to use my authority to prevent their using the wheel- 
barrow's on water channel banks and over iiTj gated gi*ound, 
W'hcrc a basket would cei*tainly have been more useful. Recently, 
a competition 'was held to test our coolies* abilities in using the 
wheeLbaiTows. Small prizes were offered and about a dozeti sets 
of men entered. The ground was divided in plots, 9 feet and 6 
feet w'ide, and c^^ch plot w'as to be excavated 1 foot deep ; thus 
removing 2^ cubic yards. The men entered in sets of two, ono 
wheeled and assisted in filling the barrows while the othei ex- 
cavated and also assisted in filling. The earth was wheel, d a. 
distance of 51 feet. A very kAn competition took place, indeed 
it was a regular race ; the following arc the results : 

1st set, completed their work iv. 85 minutes. ' 

2nd set, completed their wwk in 37-1 minutes. 

3rd set,' completed their work in 39 minutes. 

4th set, completed their work in 42 minutes. 

The soil 'w^as so hard it had to bo loosened with a pick be, fore it 
could be dug out. I need scarcely remark that this labor was far 
beyond their usua.\ exertions ; and was too excessive to be con- 
tinued for any length of time ; however, tht' results, show what 
they can do under certain circumstances, ConsidiTing their 
light weight, our coolies handle the wheel-barrow with coiisidei'- 
able skill. 

Grass knives, pilks, jnattocks, manure forks, hay forks, shovels, 
iron and wood rakes, hedge knives, &c., arc in regular use upon 
the Farm. Many of the tools are handled very skilfully by our 
coolies. By the use of the improved grass knife, we have 
reduced the cost of cutting grass, &c., to one half. An area of 
grass land, for which we usually paid Rupees 10 for cutting with 
country knives, I can now cut with the new knives for Rupees 
4| ; indeed the contractor offered to cut it for Rupees 5, if we 
would lend liim our knives. The hedge knives are also very 
useful ; at the last competition, 3 men cut in one hour each : 

1st... ... ...168 feet 

2nd • 165 do. 

3rd 150 do. 

of corkapilly hedge, both sides. Tlie work certainly was not 
neatly performed, though well enough for ordinary Farm fences. 
For filling manure into carts we now generally use the ordinary 
manure fork. I experienced some difficulty at fisst, in getting our 
coolies to work in the upright position required for tlie proper use 
of this fork. Some of them now^ use them admirably, and appear 
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to appreciate their value. On introducing ji new tool, though I 
insist upon their using it, if satisfied, in my own mind, that its 
use will be adfant?igcous to agriculture, I always endeavour to 
convince them of its superiority over the tools in ordinary use ; 
and try to effect my object tlirough their inclination, rather than 
by my authority. 

Wc now make upon the Farm, hedge knives, grass knives, 
liand hoes, shovels, axes, plough shares coulters, Ac., for our own 
use, or for sale, as patterns, Jto tliose who prefer to have them 
made by their local native blacksmiths. 

* . * * 

Report of the Superintendent of the Oooernment ^Fariu on the 

cultivation of the Yellow Cholum. 

This^is a beautiful grass, resembling in appearance Indian 
Corn, it bears a small yellow seed,*Vhich, when crushed, makes 
a good auxiliaiy food for cattle or sheep. It gi*<jws on all kinds 
of cultivated soil, but* best on those that tu'c tliorouffhhj cnlti- 
vatod and well manured. Jiidcod,* few crops will payJbetier 
for hhjh cultivation. This valuable plant has attraok^d a groat 
d( al of attention during the last few years, and has been highly 
recommended as a fodder-crop. 4t is b(‘st suited Ibr cultivation 
in count]jies where the temperature seldom hills below 60 de- 
grees. It will certainly gi'ow in much colder climates, but scarce- 
ly pays expenses, A few years ago the cultivation of this crop 
was attempted in England, and, amongst otiicr places, on the 
Experimental Farm attached to the Royal Agricultural College : 
the* yield of green food was insignificant, and its further culti- 
vation was not deemed advisable. The experiment was, however, 
valuable in affording Dr. Voclcker an o])j)ovtuuitf of analysing 
the crop during ditferent stages of its growth. He foutid that 
the half-groAvn plant contained above two-and-a-balf per cent, 
of flesh -forming matters, and about eleven per cent, of fat, as 
he'at-produciiig matters. As the Turnip is the* sheet anchor of 
the stock-feeder at Home, wc ])lace its analysis alongside Dr. 
Yoelcker’s analysis •of Yellow Cholum. A glance at these ana- 
lysis will suffice to show the great value of Yellow Cholum 
fodder as food for Farm Stock : * • 

Yellow Cholum. Tivrnip, 


Tor cent. Per cent. • 

Water ... ... ... ... 85*1^ 90*48 

Flesh-forming matters ... ...^ 2*55 1’04 

Fat or heat-producing matters ... * 11 * 7*89 

Inorganic matters ... ... ... 1*14 *64 

■« m — 

100*00 100*00 


Dr, Voelcker found that in the half-grown plant there was little 
or BO sugar j but when the plant was three-quji^er grown, thei-e 
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was as much as 5*85 per cent, of sugar in the lower jiart of 
the plant. Wc have no analysis of Indian-grown plants; how- 
ever, it may safidy he infernnl that, if such a kirgo amount of 
sugar was present in plants grown in a eliniiito so ill-stiited for 
the production of sugar as tliat (»f England, a very much larger 
quantity will be fonnd in Indian-grown plants. 

2. On the Government Experimental Farm at Madras, during 
the past twelve months, this crop has largely l>een grown, and, 
generally, with veiy satisfactory results. We propose briefly 
recording some of the facts a.seertaim'd and soln(^ of the eoti- 
clu.sion8 foriAcCi regarding the enlture ot* this crop for fodder. 
These corr'clhsiotts are not hmnded on a single experiment, ^hut 
on a large number, occtipying, in the' aggreg.ite, nearl" titty 
acres of land. The seavson was Ci'rtainly very nnproiiitijdns for 
cultivation of any s(n*t, more esj>eeially for eultivatioii enndueted 
on a soil so extnnuely sandy and porous as that constituting 
the Government Farm. ..The following is an averagl analysis 
of the' soils upon which these crops were grown: 



IVr cont. 

Alumina ... 

... 3*24 

Oxide of iron 

... ]*35 

Phosphate of lime 

12 

Carbonate of lime 

... •:!l 

Sulphate of lime 

... t7*aee 

Carhosate of magnesia ... 

... trace 

Chloride.s 

•00 

Water 

... 200 

Organic matter 

... 2-12 

SamC 

... 8!>'87 

• 

looOO 


3. We now” proceed to I’ocord the results ohbined from two 
or three of our experimental plots. 

, ' F.t: peri m cuts. 

In Deoember 18r»8 wo .sowedaplotcontaining2,i<20s(jnare- 
yard.s, or half an acre of land, with Yellow Glioliim, and have, 
in ’the eleven ^months which have since elapsed, obtained five 
cuttings, yielding in all lO tons, 5 cw*t., 5G lbs., or 2o tons, 3 cwt., 
14 fts. per acre per aiiTuim. ^ 

Another plot of a similar size sown in April last, and du- 
ring the seven months it lias been gj*owing. yiehled 1 hreo cut- 
tings, weighing 5 tons, 15 cwt., and 10 lbs. At the present time 
there is probably about onc-third bf a crop fti the field, Tm^king a 
total of 6 tons, 7 cwt., 20 ibs., or a gross produce of 2i tons, 16 
^cwt., and 8 lbs, pei*«aci’e per annum. 
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Both of tlies?i> crops were occasionally watered. The first crop 
was irrigated w'4*ekly during the first three inouilis of the experi- 
a]»d about twice a-rtioiitli afterwards. The other al)out twice 
a week during the fii’st four or five inonllis, and not oftener than 
once a-nioiiili during the remainder of Ihe time. At each time 
of watering, ilie water was applied at the rate of about 30,000 
gallons piT acre. Had a suilieient (puiutity of waWr been 
available, much bettor re sults would iiavo been obtained. During 
the last few moiitlLs the grofmd was frcMiuontly in such a dry 
parched (ioudilioii — ih(‘. resnlt o^‘ ilu^ excessively dry season — 
thai. for NYi'-eks together, the bulk of the crop Vfts scarcely in- 
<*ir*ised. The first plot received no manure, except abNut 4 cw't. 
of wojd-ash(*s. To the other plot, wliieh Ijad just borne a crop 
of mame, about 5 tons of farm-yard^maniire was apjdied. 

Another plot of ground, measuring acres, was sown* du- 
ring thejasi wi'(?k of .June. No water was applied to this crop ; 
it cutu*(‘ly dej)ended on tlio nfins an*d dews for its sup|^jly of mois- 
ture. Two cuttings have been o])taiiied, weighing 8 tons, 19 
cw t., and there is still about 20 cwt. in the liold, making a total 
return of 9 tons, 19 cwt., durifig tlie five months the erop has 
been grt^ving, or, presuming that the rains and dews wdll suffico 
for Uie wants of the erop for throe montJis longer, an avtTago 
yearly return of 7 tons, 12 cwt. per acre. Mamirc was applied 
to this crop at the rate 8 tons per acre. 

T'hesc are not exce[)tioiial results : the crops now growing on 
ihe farm will probably yield larger returns than any we liav’^o 
recorded. ^ 

Soils, 

Yellow ( h )hini can be grown on all kinds of cultivated land, 
provided the soil is in a good condition, and is fairly manured 
ii!id cultivated. If the soil is naturally rich in plant-food, or is 
made so by artificial means, the larger will be the relLiriis. 

* CuUivation. 

It is advisable to plough the land the miuiber of times 
and tlie depth will depend on its condition, and must be left to 
tlie intelligence of the cultivator. Our practice, when the soil 
contains only a few weeds, is ko plough to thc^ dejpth of 5 of 6 
inches, and cross with a broad-share cultivator at right angles 
the line of the plougli ; collect the weeds^; broad-cast about (> or 
7 tons of foldyard-maniire* over the surface ; plough in tho 
manure, driving the plough across the lines of tho first plough- 
ing ; harrow the surface, to make it level •, ami then sow the 
seeds in lines about twenty-six inches apart, finishing tlit3 work by 
p^assing the chain-harrows over the surface. ’If intended for 
in-igation, wo proceed as follows : ploughji or 6 inches deep ; 
crohs with cultivator to level •the furrows; collect AY<Jcds; 
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the soil in ridges about 28 inches wide, either with a single or a 
double mould-board plougli; spread the manure in the lines 
between the ridges ; siJit the ridges with the plough, throwing 
a fiiiTOW' on the manure bn either side the track of the plough, 
forming tlie open furrow, down which the water passes while the 
crop is being irrigated. The land is thus left in rUlge and furrow 
as is the custom in hlngland, for the cultivation of Turnips or 
Mangolds. The seed is sown on the top of the ridge over the 
manure. Wliether sowm on the level surlace or on the ridge, 
from 26 or 80 pounds of seed per acre will snflTico. During the 
growth of the* crop the ground betw'oen the lines of plants 
should bejtept as fi'ce from weeds as possible, either by frequent 
use of the hand-hoe or bullock-hoe. If the land is tolerally free 
from weeds two bullock-hoeings and one haud-lioeiiig wilV suffice 
between each cutting. 

Water. 

'irrigation produces at least tluoe times the W’^eight of fodder 
obtained under dry cultivation. In the former ease, the crop 
will continue to grow eleven or twelve months, and give six or 
eight cuttings ; while in the latter only seven or eight months, and 
yield three or four cuttings. * Water should be applied once or 
twice a- week, according to the state of the weather and condition 
of the soil ; if water can be obtained at a reasonable cost, wo 
would apply it twice a- week for three weeks after sowing and after 
cutting, and once a-w’cek afterwards. Drt'ssings of from twelve 
to fifteen thousand gallons per aero wull be sufficient for each 
application. However, as we have already stated, much depends 
upon the porosety of the soil and the humidity of the atmos- 
phere/ 

Ma.mire. 

There is nothing like a good application of foldyard-raanure 
for producing a good crop, though, in the absence of this, 
poudrette, tank-mud, (which lias betm previously thoroughly 
exposed to the ai**,) burnt earth, the refuse of britrkyards, wood- 
asb^s, leaves of various plants and trees, aquatic w'ced (either 
fresh water ' or marine,) bazaar-refuse, etc., may usefully bo 
applied. 

t Harvesting f. 

We would advise that cutting should commence when the 
plant is about two-thirds grown. Wo use a small curved knife 
for the pnimoSe ; with it the coolies can easily cut down an acre 
m a day. The fodder is best used in the green state after dew 
or any -adhering moisture has been rcmiwcd by exposure for an 
hour or two in the sun. Horses^ cattle, sheep, and pigs ..eat it 
readily. It may' be cut, dried, aid stacked for consumption du» 
ring.hot weather ^Jien fodder is scarce. When dried in thia 
"iiii»nner, iWs best given to the stock-chaffer- 
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Cost of Product iun. 9 


U/ider dry cjiltivatioii, the cost per acre 

is as follow's : 



Ploughing 

Rs 

. As. 

p. 

1 

0 

0 

Cultivating 

0 

6 

0 

Collecting weeds... 

0 

12 

0 

Six tons of Tnanui*e 

(> 

“ 0 

0 

Spreading manure 

0 

3 

0 

Ploughing ‘ 

0 

12 

0 

HaiTowing 

0 

2 

6 

Seeds ... ... , 

1 

0 

0‘ 

.Sowing 

0 

12 

0 

C liftin- harm win g . . . 

0 

2 

0 

* 

Pvfiiv^dion. 


• 


/> liaiid-hoeings ... ■ 

/) 

• 

0 

0 

8 Pv^lock-lioeings 

5 

0 


4 CuttiTKJfS 

2 

•0 

0 


23 1 0 


VVirh a j^ross yield of ^ tons per aore, ihe cost of the fodder 
will be Rupees 2, Antias 14, and Pie 1 per Ion. ♦ 

When irrigated, the^oost per acre will be as below : 



Us. 

As. 

P. 

Ploughing 

1 

0 

0 

(Cultivating 

0 

(? 

ft 

Collt'cting w'eeds. . . 

0. 

1*2 

0 

Ridging soil 

0 

8' 

0 

Six tons of inaniiw; 

6 

0 

0 

Spreading maun re 

0 

•3 

0 

Spli t ting ridges ... 

0 

8 

■0 

Seed ... • ... 

1 

0 

0 

Sowdng... 

0 

9 

0 

AfUr Culture, 




8 Hand-hooinga .. 

8 

0 

0 

12 Bullock-hoeings 

6 

0 

•0 

6 Cuttings 

3 

0 

0 

Raising 500,0(10 gallons of water a height of 




l^foet, and distriRutiiig the water, etc. 

20 

0 

0 


47. 

.14 

■0 


• AVith a gross retui’n of 24 tons of fodder, the cost per ton will 
feeJRupee l).A)inas>I5, and ^ies Jl. . . ^ 
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EapenmfHU wiih Queendand Maize 
• Summary. 

1. Yellow Cholam is suited for cultivation db all cultivated 
toils and in sill climates where the tempeniture does not often fall 
below* 60 degi^ees. 

2. Weight for weight, it contains a larger proportion of nutri* 
tious matters than Turnips. 

3. It is best cut for fodder wrhen tw*o-thirds grown. ^ 

4. When irrigated, 24 tons per acre per annum can readily bo 
grown. . t 

5. As a^dry crop, it will grow for seven or eight montj^s^ 

yielding about four cuttings, weighing 8 tons. u 

6. When cut in the gi*een state, it is readily eatcni by Korses^ 
cattle, isheep, and pigs. 

7. Under dry cultivation, one ton of the green fodde^ can be 
grown for Rupees 2, Annas 14, and*Pie 1. 

8. When irrigated, one ton of the green fodder can be grown 
for Rupee 1, Annas 15, and Piet. 11. 


Experiments with Queensland Maize under Dry Cultivation, 

9 

On the 9th of October, 1809, 240 pounds of jellow’^ maize was 
received from Sydney : it was a good fresh sample of the oiie- 
hundred-and-twenty-day variety,'^ and contain^ 82 per cent, of 
vital seed, dried at 212 degrees Fahrenheit. Seventy-eight 
grains weighed an ounce. Tt was distiibutcd as follow s : 

, Poundtf. 

To collectors ... ... ... ... 68 

Sown in vacancies ill general crop ... ... 15 

Do. for experimental purposes ... ... 157 

2. Soils. — The soils of the different experimental plots are very 
similar in composition. As they have already been described in 
former Reports, I would only remark that, they are veiy poor and 
hungry, and contain on the average nearly 90 per cent, of sand. 

3. Preparation of the seed. — To prevent squirrels, rats, crowds, 

. eto.^ destroying the seed, it was all tarred. The process is as fol- 
lows : Take oncand-a-half pints (about half a Madras measure) of 
hot water, and add about one-twelfth of a pint (about one-fourth 
of an ollock) of tar, atir well together. After allownng the 
solution to cool, pour it through about tw*onty measures of maize, 
mix thoroughly, until the seed assumes a dark mahoganv colour ; 
it must dien be dusted with sand, saw-dust, or dry-earth, to pre* 
Vent the seeds adhering together,^ and will be ready for sowing. 
In America it is usual to steep the seed for ten or twelve hours 

« hs&yn it imdergoe»4his process ; but I have not found steeping to 
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Mswer here, excepting dunng dull or showery weather, the dry 
condition of the soil and the groat heat o*f the sun being injuri- 
ous to the vitality of the seed when in a softened condition. 
Whether this arises from the rupture of the cells by the too rapid 
escape of moisture, or from the silicious coating of the seed hav- 
ing been destroyed, rendering it less able to withstand the eflPecta 
of a high temperature, I am unable to say. However, I^have not 
found it beneficial to steep seed before sowing, when there is less 
than 10 per cent, of moisture in the soil, or when the temperaturs 
in the sliade, exceeds 80 degrees. 

The areas of the different plots, the quantitki>4 of seed sown, 
jgjd the dates of the sowings are as follow ; ^ 



Area kt 

Date of 

. ... . 

Actual 
alAOUnt uf 

Seed sown 


yards. 

• 

sowing. 

i>eed sown. 

- / 


• 

* 

Pounds. 

\ • 

• Pounds. 

Plot 1 

5,774 

Oc'tober 12 

,j6 

30 

„ 2 . 

"a6471 „ 18 

54 

25 

V 3 

! 6,044 

31 

! 40 

32 

„ 

4,918 

1 

M 26 

27 

26 

Total... 

, 



1 157 1 

1. 1 

1 


4. Cultivation . — Tte land being in good order, a deep plough- 
ing and a single cultivation at right angles to the line of the plough 
was sufficient to prepare it for ridging. Ridging was perfonned 
by the double mould board-plough. The ^drills were placed 
thiriy-six inches apart ; the manure vfas spread in the o'Jpen fur- 
rows between the drills. To Plot 1, it was applied a£ the rate 
of twenty-five tons per acre ; to Plot 2, at the rate of fifteen 
tons ; and to Plot 3, at the rate of twenty tons. To Blot 1 in 
addition two cwt. of bone-dust was applied. No manure was 
applied to Plot 4, the soil being in good condition, having carried 
no groin-crop since it was reclaimed from the jungle. After 
spreading the manure, the ridges or drills were split through the 
centre by the double mould board-plough, the soil falling on the 
manure on either side, and forming new drills. These drills 
were then consolidated and reduced to half their height by a single 
operation of the chain-harrows. A uiiifonn seed-bed being form- 
ed, a gang of coolies then passed along the drills, making holes 
about two inches deep ahd ten or twelve inches apart. Into 
these holes the seeds were deposited by a gang of coolies follow- 
ing. Another turn of the chain- harrows completed th^ work. 

The after-cultivation consisted of two han(^-hoeings and three 
•bullock-hoeings. So effectual was this cultivation that, after 
harvesting the* maize, it w^ only necessatry to plough once, to 
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^i'eparo for gram^ no , weeding nr any other onlti 
requisite. Estimating a pair of bullocks, driver, 
12 annas per day, and a cooly Rupees 5 per irionfh 
cost pt^r acre will be nearly as follows : 


1 Ploughing, . . 

I Cultivatir.g . . 

Colleeting wood 
I f’hain-hnrrowing 
Ridging 

Spreading nuumre 
Splitting ridgi'S 

1 Chaiii-haiTOwiiig: 


Prt‘pa ration of seed ard sowing 
'Cultivation during grt*\v<h- 
Hand-hoeiiigs 
Bullock- hocings • 


ration being; 
etc., to cost 
the avxMtige 

Rs. M. V. 

1 0 0 
0 t; 0 
n 12 0 
U 2 
0 8 
0 i) 


Scaring- birds 

«f3 


0 
0 
0 

0 8 0^ 
1 ) •> if 
0 lo; 0 
0 12 0 


2 ,0 0 

1 8 0 

0 8 0 


\) 2 0 

5. The farm-yard manure was worth I Rupee ptr ton, and tlie 
bone-dust, 2i livfpi'es per cwt. As these went oidy " four months’ 
crops,” and as they W(.»uld appropriate ujil\ u very small pi*o- 
portion of the manure applied, it would be nuMir to debit them 
with the whole cost of the manun'. In this CMUintry then* is no 
reliable data fur calculating the duration of a manure; in Er.g- 
land it is usual* ui. *heavy soils to cliarge farm-vard manure ()V(‘r 
four yearc; ajid on light soils, ovtT tliree years. However, 1 am 
'not acquainted with any ciiltivat- d soils in England so poor a.s those 
constituting this Farm, and will, in these calculations, a.ssumo 
that the fertilising effects of fbhbyard manui’o will only continue 
to operate during two years, and of bone-dust, during three 
years. 

Okset'vatiufiJi durlruj fjr/,twfh. Thepiciiits appt‘ared above ground 
,four or five clays after sowing, and in a fortnight after, W( re 
r six inches high. At th .* ernl of six W(.*oks tiny began lo flower, 
#whqn their heiglits varied from six to seven feet. The* wc-atlier 
was favourable during iiie early growth (»f the crop, and during 
;the month of November especially so The* tiunp'UMlnro in the 
r shade ranged from 7,2 to 78 degrees and showers wero very 
.(requeut. Rain fell on twenty days in November, the total fall 
being 8*35 inches : during Hc'ceinber the weather was not so 
favourable, though the showers between th(^ ^Ith nnd HIth wer'o 
'very beneficial. rRain fell on nine days during this mOnfh. the 
total fall being 5*24 inches. Nej rain fell between the 25th of 
'December ynd 1 5th <!#Un nary, and in yonsoqurnco the cr<q>s sufferod 
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severely, many fine plants withering from the deficiency of mois- 
ture— fche fact Jbhat nine- tenths of the soil consisted of sand must 
be remembered. On the Kith of January, a severe storm of 
wind and rain broke over this district:, and the whole of the 
plants in l^lot-s 1 and 2 were levelled to the ground : consider- 
able damage was done to the plants on Plots 3 and 4. How- 
eve?*, o?i those the cobs were ju.st beginning to form, aTid*the des- 
trnctioij was not so conipl(‘te. It was fleemed absolutely neces- 
sary to <mt down at once tlie whole of the crop on Plots 1 and 2. 
Hoibr(‘ this storm took j}lae<* tlit a])pe.araTico these crops pre- 
was V(Ty /iiKj : the plants were Ihnn tfiii to^eveu feet high, 
ar^l nia-ny of the stalks at half their height were four*i4?hes in cir- 
cnniJtfll*ence, and the crops were level and unirorrn throughout. 

t). lliirvi'diiuj , — Only about a nnijith Jiaving elapsed since the 
bulk of the plants on Plots 1 ^ild 2 were in flower, muc&the 
gr(‘at(*st^pr()portio»i of tlu^ cobs were green and immature vpieii 
this sturjii oceurn d "imh'edlf^not *5 per cent, of the co];)s were 
fit tor giitlK.'ring. It was useless, under tlie circ]^ilistances to 
h’avr them !ong('r in the fleld ; therefore coniriienced gather- 
ing ilie eol)s on Ihe 1 7tli. TJiey were easily broken off witli 
the ha:<(^: tliey wt-re then carleii to the slied, and peeling com- 
menced inuraMliately atterwards. I'lie outer skin was entirely 
roni.')V('d, and ihe inner skin merely turned back so as tf) expose 
the gi’ain t<.» th(' f7*e(‘ n<dion of the air. Py means of the inner 
skin the cobs wer<' tied together in pairs ; they were suspended 
over rf?pf^s sti'ctclied across the rooms where they remained until 
fit for shelliiig. I'ht' cobs being so tlioronghly soaked by the 
heavy min. it was necessaiy. in order to preve^jiiihe corn mould- 
i]ig or sprouting, to dry them as rapfdly UvS possible^ “Under 
ordi?iary circumstances, in a dry climate like this, 1 would prefer 
to h-?ive tin' skill oti ihe cobs until the grain is glazed and fully 
hardemKl. Whim ihe skin is removed too early, the gram dries 
very quickly, and the sampie is shrivelled and mlerior. Neither 
woulil it be neCLf:;sary to suspend tlie (‘obs over line.s, as was 
done in tin* instain'cs reconlcd. If well matured and gathered 
during (avourable w'eatlier, very simple •precautioiis will suffice, 
to prevent the Ciirii lu'ating. The fresh cobvS before peeling 
weigheil as follows : 


Artnal a right. tVoight prr acn\ 


Tons. Owt. t!»s. ! Tons. Cut. Ihs. 

3 3 21 i 2 IS 13 

3 5 102 .1 0 92 

0 17 2S )• 0 VI 105 


Plot 1 

I 

»* •* 



Ji Experiments with Queendand 

After the removal #of the cobs the straw was cut down, and 
after drying, was Stacked. When pi*efectly dry and fit for 
stacking, it weighed as follows ; 


Actual weight. | 

•Weight per acre. 

Tons. C!wt. lbs. 

Tons. Owt. tbs. 

3* C 64 • 

2 4 16 

.3 \o 11 1 

1 14 0 

3 4 103 1 

2 1 1 10 

*3 h 49 i 

3 7 39 




The straw was very rich i/i saccharine matU'rs — indeed it was 
so ^w'eet, that I frequently .^oticcd the coolies with pieces in 
the}.r hand eating it, as they would eat sugar-cane. It \jas farm- 
ed Ibr qoBSuraptioQ durijig the h^^ season. . All kinds of stock 
are particill|irly fond of it. The average cost per acre for 
harvesting, etc., was as followj : 



Rs. 

As. 

P. 

Gathering cobs ... 

1* 

8 

0 

Carting dq. 

0 

6 

0 

Peeling, tieing, hanging, etc. 

1 

8 

0 

Shelling cobs, etc. 

0 

8 

0 

Reaping and sheafing straw 

1 

0 

0 

Carting, etc. 

0 

12 

0 


Total ... 4 

10 

0 


The spelling of the cobs was chiefly perfonned by a small maize- 
sheller made by Mr. W. G. Ainsworth, Sydney. With this 
machine two men can shell 450 pounds of cobs per hour. The 
cost of the machine is about fifty shillings in Australia. The 
wo]gk is done vciy ^tisfactorily A Large shelling-machine, 
made by R&nsomes and Sims, was occa.sionally employed, but 
the work done by it was much more costly : it required three 
mqn to work it, and only husked 350 lbs. of cobs per hour. 
This machine oosir£ 10 in Englaild. It does not separate the 
corn satisfactonly. 

7. Yield of grain* etc , — The grain was ne b weighed until it was 
thoroughly dried — indeed, not until it was in a condition fit for 
packing : the returns are therefore 15 or 20 per cent. lower than 
they would have been, had it been weighed in ordinary piarket- 
able condition.* The following returns show the weight />f 
gr^in obtained : 
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As issued for seed, the sample contaiued 96 per cent, of vital 
grain. One Madras measure weighed 2 lbs. ounces ; and 
wkendried at 212 degrees Fahrenheit, 85 grains "^weighed 1 
ounc^ When thoroughly seasoned, 20 average-sized cobs yielded 
from 7 to pounds of maize. I have no personal knowledge 
of the proportion of corn that avjrrage-sized, native-grown «obs 
yield. The following, is the only "instance bearing on the lub- 
ject thaft has come within my owj^ knowledge ; Being anj^us 
to experiment with maize, a supply was obtained in the Vellore 
District: it consisted of 10,300 cobs of the yellow variety. 
After drying, the cobs were shelle'&, and the total yield of grain 
was only 338 pounds. Thiity cobs only yielded one pound 
of graiir: thus one Queensland Maize-cob yielded more grain 
than 12 bf the Vellore cobs. 


Finavcial BesnlU . — stmw at Rupees 10 per ton, 
and the gmin at Rupees 50 per ton (about 15 measures per 
Rupee) — prices 1 would readily give for either straiv or grain 
of similar quality — we have the following results : 



Value of straw 

Value of grain 

Total return 


per acre. 

per acre. 

per ^cre. 


Rfi. As. P. 

Rs. As. P. 

Hr. As. P. 

Plot 1 , ... 

22 1 0 

34 9 11 

56 10 11 

„ 2 

17 0 0 

19 1 0 

36 1 0 

„ 3 

25 8 0 

18 15 0 

44 7 0 

4 

ff ... - . . 

i 

33 8 2 

18U0 0 

, 52 2 2 
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Krjjerimeuts inih Qi'ceushoul Mul:e 


I’lii* matter will stand thus : 





Plot 1 

: Piet 

2 

1 IMot 

t 


1 




p«‘r acre. 

, per ac 

VI* 

]i(*r iicr 


per ac 

IV. 


« 


Hs. 

As. P. 

Us. As 

. l\ 

Us. As. 

V. 

Us. As. 

, 1 

Valm» 

of 

.straw ami "rain 

\ 5t> 

10 ll 

30 I 

0 

!!■ 7 

0 

.')2 2 


Cost of 

pr 

iHluoiion, otv. 

27 

14 8 : 

•j 

21 0 

0 

: 23 12 

0 

13 12 

0 

Profit per 

acre 

2H 

12 3 : 

15 1 

0 

20 n 

0 

30 « 

2 


TLe large profit made on Plot -t is due altogether to oxcii'piional 
ch’cumst oners. Tlie yield of gniin from I’lots 1 and '2 wouid. 
have Jjeen mueli greater ha'^l not the ( tfoets of tlie sti)rm caused 
thei crop to be harvef^ted before being matured. In fimning 
any conclusion on the results of thesis experiments, the ♦vret(rh('J 
nature* of the soil must ^nof' he lost sight of. Xoi only is it 
very poor imthe elements of plant-fo»>d, but it is pliysieally a 
bad soil. It parts with its imfisture too rapidly, atid ilui'ing hot 
weather, becomes very hard £fnd compact. However, if sncJi 
soils— and there is a lai*ge aiea of similar soils in ait unculti- 
vated stat.? in this district — will under maize give :i profit of 
25 . Rupees pei* acre, the profit from maize cultivation o\\ fjood 
soils rainst be large. 

. In the district enjoying the noiih-east monsoon, maize can 
be harvested in ample time to allow of a gram-erup Ix ing « 
ed before the h<c.t season commences. Indeed, T question wln-tln'r 
gram*c^n be grown nVider more favourable circum-itanet^ rluiii 
after a well-cultivated maize-crop : the be.st gram now grow- 
ing at the Farm is on the land were the maize wa.s grown. 
The profits from the gram-crop w ill bo sulficic.'nt to pay nmt 
and other charges not debited to the maize. 

< 

Nutritive vahie of Maize . — Asa food for tlie people, maize is 
greatly superior to l^gi, Cuml'oo, Cholum, etc. Alany natives 
are extremeljr fond of it : though w'e prott eted our erop.s with the 
greatest care, it was jmpo.ssibje to prevent a ini'ge number of 
co]^8 being carried a^vay. In Am* rica and several other eouu- 
iries it forms -th# staple-food of* the people; and it is not less 
valuable as a food for farm-stock. H oi‘Sf‘S, cattle, sheep, pigs, 
and poultry eat it ^iid thrive on y-.. A pjiragraph has recently 
been going the round of the Agricultural Newspapers, stating 
that the London Omnibus Compxny cleared £ 50,000 last yf^a-r 
hi sub^ituting Maize frir Oats in feeding their horses, and that 
the horses have |lone their wwk Wetter, anif have had less.diseoso 
amongst them than when fed with oats. I have not had an 
opponuni/;y df exp«i*imenting with maize to any extent in feed- 
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ing horses in this country. I have, ho^tever, used a consider- 
able quantity ui luedinj' workinj^-bullocks, and in the Tn.iiiufac- 
tiire of mnttou. Anion gst other experiiiienls, the folio wwig were 
made to deteriuine the relative feodinj^- values of gram and 
maize, when given to wurkiug-oattle and feeding- sheep. 


tVhriiarv | Fehrimi'v Fobruarv | March 

- ' 22 . ■ 


12. 


4 . 


Working -cattle, 
ITTiinlit of the pair 
Maize ... 
Weight of the pair 
fed ou Gram . . . 


Founds i Pounds | Pounds j Pounds 


1,762 

1,763 


1,765 

1 . 78U 


1,709 I 1,806 

I 

^767 ! 1,759 


/ 


March 

14. 


l^nds 

1,806 

1 , 7S6 


The animals were fed per^ay ns below : 

( 6 lh«. of ^btize. 

1 Pair... < 5 ,, oftfonr. 

ItlO „ ()♦* Choi uni fodder. 


March 

24 . 


P«jund» 


1,823 



( 0 ,, of Gram. 

1 „ ^ 5 ,, of Tour. 

(, 100 „ of C.’holum fodderT 


To be quite sure Hint thu atilmah wore simUarhj worked-^ [ gave 
ene animal in aicli pair grain, and one animal in each pair 
maize. Thus ; 


1 



1 Bullock 


1 

1 


Gram. • 
Maize. 

Gram. 

Maize. 


For the first few days the maize was in>t rea4lily eaten : however, 
at the end of a couple of weeks, they at;^ it freely, and con^uued 
increasing in weight until, at the termination of tlfe experiment, 
they had increased 71 pounds in weight. The other pair ate 
gram from the first, but they never lumlc the progress imu^e by 
the pair fed on maize ; and at the tonnination oS the experiment 
had only increased 3 pounds in weight. 

Two lots of sheep, containing 6 wethers each, were put on to 
feed on the 2nd of February last. Each lot had as much gram- 
fodder as the animals could eat. Besides the gi'am-foTlder, Lot 
1 coiwsumed daily 3*pounds oP bran and 6 pouqds of maize, and 
•Lot 2, 3 pounds of bran and 6 pounds of gram ; the results 
are as follow : 
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Fj^rjicnments ivit/i Queensland Maize 




Fed on Oram, 

Fed oil Maize, 


Date of weighings. 

Average weight 

Average weight 



per head. 

per liead. 



Pimnds. 

Pounds. 

February, 

' 2 

38-75 

37 

»» 

12 

39 

37*33 

»» 

22 

40-83 

37-33 

March 

4 

43 83 

39 06 

*> 

14 

4^1-33 

42-80 

if 

24 

45 

45 


As in the case of the cattlo-oxperiinent, so in this case, tlio 
niaiz/' ,was novel to the anitnn’^s, and was not eaten readily during 
the''^eariy part of tlie expeiinient. However, as soon as tlio 
au’D^als got to like it. they made* greater progress than ^"^lose on 
gram. * At, the termination of*" the experiment those on maize had 
increased ^ pounds per head, while those on gram had only in- 
creased d'2o pounds per head. Satisfactory as tlu'se results are, 
I believe they would have been more so laid the maize aTid gmm 
been crushed and mixed together before being distrihutdd to the 
animals. Gmm and maize serve different purposes in the animal 
economy; the former is a tiesli or niusele-prodncer, while the 
latter is a heat or fat-former. 


SUMMARY. 


1 . The seed is preserved from ih(‘. attacks of squirrels, crows, 
etc., when perfectly tarr(;d, 

2. It is only advisable U) steep the seed when the weather is 
dull aufl show'Ci'y. 

3. The seed is best sown on drills about three feet apart with 
intervals of ten or twelve inchc's between the seed. Ft may be 
planted tw^o inches dee p, at the rate of 30 pounds per acre, 

4. Maize should always be ?wZ/ manured : from fifteen to 
twenty inns per acre may profitably be applied. 

/f. The cobsv shpuld be well matured before being gathered. 
If the weather during the harvesting of the crop be favourable, the 
skins are best kept on tl\e cobs until the seed is p<Tfectly hardened 
and glazed. 

6. From 2 \ to 3 tons of dry straw per acre may be expected ; 
it is rich in saccharine mattei’s, and is valuable for all kind of 
farm- stock. 

7. On good soils 2,000 pounds of grain may be grown pe'r 
ijicre without extrabrdiijaiy management. 
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8. One average-sized Queensland cob yielded more grain than 
12 of tlie cobs grown in the Vellore Distn'ct. 

0. The average C(jst of production may be estimated at Rupees 
2r>, while the gross return will vary according to the quality of 
tlie soil from Rupees !>0 to Rupees 60 per acre. 

10. The profit may vm*y from to 80 Rupees per acre ac- 
cording to the quality of the soil : the better the cultivation, 
tlie larger the profits. 

1 1 . Queensland Maize is only a 4 month crop, and may be 

liarvested in time to allo^^' of a crop of Gram be^g grown before 
tl^i^^mmencement of the hot .season. \ 

12. Maize is valuable as a food for the people, more so, in- 

deed, than ragi, cholum, cumboo, &c., generally cultivated in 
this district. • ? 

18. ^iaize is valuable for all kind of farm-stock. Wooing 
ludlocks fed on Maize iiicreafttd 71 poimds in weight, whilst uibse 
fed on a similar quantity of Gram only increased 8 p6unds. 

14. Sheep yield more mutton llhen fed on Maize than on Gram. 

15. ^laize can be sold at 50 ^Rupees per ton, and leave a hand- 
some prblit to the cultivator. 

16. Tlie large quantity of straw yielded by. a crop of Maize 
veudei’S tliis crop particularly valuable in a country like this. 

17. ^faize can bo profitably cultivated on a soil so poor as one 
coTdaini.ng 00 per cent, of sand ; but the better the soil, the better 
will be the cro[). 

18. Maize for feeding-purposes is best '^iven crushed and 

mixed with some other food. " 

(Signed) W. R. ROBERTSON, 

Sydapkt ; ) JSftjf/., Govt. ElVperimentaJ Fann- 

%id April, 1870. > 
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ANNIVERSARY GENERAL MEETING. 
IFednesdufj^ the 20lh January 1870. 


J. A, Crawfoki), Esq., Tmidcnt, in the Chair. 

The Proceedings of the last Monthly Meeting having boon r^i and confirmed, 
the Members proceeded, in accordance with the Bye-laws, election of 

Officorr^aSd Council for the current year. The Sctrutincers (Mcssi’s. J. Lynam 
and A. Rogers) reported the result to be as follows 
Fresident—Ur. J. A. Crawford, c.s. 


Baboo Peary Cband Mittra, Dr. C. Pabro Tonnerre, ,• Mr. 
W. Stalkarttfand Colonel E. II C. V.^^itlo. • * 


Secntanj--}ilr. A. T£. Blechyndcn. 

Co Mr. A. II. Mowbray, Mr. L. djerkclr-y, Mr. S. II. Robinson, Mr. 
A. Stirling, Baboo Ramanauth Tagorj? Rajali Siittyamind Gho.sal, Mr. R. 
Blecbyuden, ^Ir. W. Pigott, Mr. S. P. Grilliths, Mr, },[. Henderson, Mr. B. D. 
Colvin, and Mr. J. M. Ross. 

Standing Cowmil(in--AliQ nanio of Mr. John Thomas was added to the Colton 


Committee, Rajah Suttyanu lid Ghosal to the Grain Committee, Mr. W. Stalkartt 
to the House Committee, Messrs. S. P. Griffiths and John Thomas to the Tea Com- 


mittee. 


The President next submitted the Annual Report, ^whicl^/^o adopted. • 

The ordinary business was then proceeded with, and the following •gentlemen 
proposed at the last Meeting, were elected Members . - 
Comsponding Mcinher — Mr. Charles Brownlow. • 

Ordinary Messrs. J. II. Carter, c.s., II. H. Sutherland, T. S. Ilind- 

haugh, Captain W. L. Murray, Rajah Niladhur Sing Deo Bahadoor, and the 
Manager of the Mahmara Tea Plantation in Upper Assam. 

The names of the following gonth-men were submitted as candidates for^elec- 


tiou: — 


liieutonant-Colonel W. J. Ward, 8th Bengal Cav.alry, Meerut,— proposedt by 
Mr. T. M. Gibbon, seconded by Mr. J ; A. Crawford. 

G. Fraser, Esq,, Indigo Planter, Gopalpore Factory, Jaunpore,— proposed by 
Mr. J. D. Gasli, seconded by the Secretary . • 

Murdun AliKhan, Prime Minister of Marwar,— proposed by the President, 
seconded by the Secretary. • 

Assi.stant, Forest Conservator, Jounseef Division, North- Vfest Provinces,— pro- 
posed by the Secretary, seconded by the President, 
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Captain W. 0. Hughes (Madras S.O.), Deputy Commissioner, Tounghoo,— pro- 
posed by Colonel W. 6.. Owen, seconded by the Secretary. 

Captain W. Franklin, H. M’s 76th Foot, Tounghoo,— proposed by Colonel Owen, 
seconded by the Secretary. 

Lieut. E. n. Steel, K.A., Revenue Survey, Assam,— proposed by Mr. J. M. 
Wood, seconded by the Secretary. 

F. C. Moran, Esq., sManager, Runggorah Factory, Debrooghur,— proposed by 
Mr. Wood, seconded by the Secretary. 

Thomas Fingland Hamilton, Esq., Merchant, Calcutta,— proposed by Mr. D. T. 
Shaw, seconded by the President. 

Georgo Con Esq-. (Messrs. W. Moran and Co.),— proposed by Mr. S. P* 
Griffiths, seconded by Mr. J. G. Meugens. 

Thomas Newton, Esq., Barrister-at-law, Allahabad, — proposed by Mr. C. H. 
Wilsqh, 'seconded by IVlr. S. H. llol'nson. 

Miiager of the Chincoory Tea Estate, Cachar,— proposed by Mr. Griffiths, 
secoiwed })y Mr. ^leugens. 

The Secretary intimated that Roy Duckina Runjim Mookerjee, Bahadoor, 
Talookdar in Bengal and Oudh, wished to rejoin the Society.— Agreed to. 

The following contributions were announced 

1. — Annual Report of the Administratiua of the Bengal Presidency lor 1868*69 ; 
of Oude, Coorg, Mysore, Central Piovinccs and Hyderabad Assigned Districts for 
1868-69; and of the Bombay Presidency for 1867-68,— from the Government 
of Bengal. 

2. — Annals of Indian Administration for 1866-67, Vol. XII., Part 4, and Vol. 
XIII for 1867-68,— from the Government of Bengal. 

3. — SalectioDsfroiu ^ -jords “ Indebtedness of Cultivators,*'— from the Commis- 
sioner of Ohdh. 

4. — An Enumeration of the Plants of Sikh im,— from Dr. Thomas Anderson. 

6.— Journal, Asiatic Society of Bengal, Part 2, No. 4, 1869,— from the Society. 

6. — Memoirs of the Geological Survey of India, Vol. VIL, Part 1,— from- the 
Superintendent. 

7. — ^Two casks of Crofton’a patent Chemical Manure,— fr^m the Government of 
Bengal. This is the manure*of which particulars vrere published in the Proceed- 
ings of the August Meeting of last year.— It was agreed that the same be adver- 

general distribution. 

8. — A supply of ‘ihe oeans of Mueuna uiUii (*• Pois noire *' of Mauritius and 
Bourbon},— from A. Galstin, Esq. The Secretary mentioned that Mr. Galstin pre- 
sented the Society with large quantities of tiria bean in February and April 1868, 
and that full particulars respecting it are introduced in the Proceedings of the 
Meetings held in those months. 

9. — A few large Rookie beans from Caebar,— from C. Brownlow,'Esq. Mr. 
Brownlow remarks that the seeds alone, and not the pod, are eaten by the Koolues. 
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10. — A few bulbs of a Kisnipfeiria from Bangoon,— from H. Krauss^ Es^. 

11. — A collection of Himalayan seeds collected during tbe past season, '—from 
G. P. Paul, Esq. * 

A recommendation was brought up from the Couacil for a monthly increase of 
pay of Rs. 50 for the Secretary’s establishment, and unanimously agreed to. 

Bead a letter from the Inspector-General of Ordnance, intimating his inability 
to supply tents for the proposed Horticultural Exhibition ; whereupon il was pro- 
posed by Baboo Peary Chand Mittra, seconded by Bajah Suttyanund Ghosal, and 
agreed— “ That it is desirable to avoid the general disappointment which has 
resulted from the discontinuance of the Society’s Shows, am^tJiat the following 
Comai^l^ be appointed to deal absolutely with the purchase of t%^s at a cost of 
Bs. 3,500; and that a Show be held as soon as possible, — namely, Messrs. S. P. 
Griffiths, A. Rogers, and Hr. Tonnorre.** 

COTTOIl? 

Bead the Report of the Committee’\’’Mcssfs. A*Stirling, J. M. Ross, jmd tJohn 
Thomas) on sundry specimens of Cotton submitted by Mr. Gajstin at the last 
Meeting. 

Read also^a supplemonlary letter from*Mr. Galstin, and placed on the table the 
additional specimens therein referred to, which were referred to the Committee 
for report ^ 

Accorditig to promise I have much pleasure in forwarding 7 packets containing 
samples of the several kinds of Cotton grown by me in Entally and Tengra, and 
trust they will meet with the approval of your Society’s Cotton Committee. An- 
nexed vou will find a Memorandum of each description of cotton, as also copy 
of a letter addressed to the Secretary of the Bepgal Cifc;...iber of Commerce, to 
which I beg to draw the attention of your Committee. In addition to the particu- 
lars annexed, I beg to state that the sowings should be commenced in April and 
continued till the middle of June, To my careful experience an acre of ground , 
should not contain more than 1,440 foreign cotton plants ; a surface of 8 feet by 
6 being allowed to every 4 plants, and twice that number of Hingun Ghat and 
other indigenous kinds of cotton plants, should cover an acre, or 2,880 plants, 
with a surface 4 feet by 3 for every 4 plants. I am fully cw.vinced ifiat the 
yield of each plant of the former kind will be a pound of cotton with seed ; and, 
allowing a most liberal expense, the cost of cultivation— all items inclusive— will 
amount to Rs. 75 per acre until the cotton rc.aches the Cal&tta* market. Now, the 
yield from an acre will be 1,440 lbs. seed cotton, a fourth of wliich, or 360 lbs. 
will be cotton ; and allowing 60 lb/ of it to be damaged or inferior, an acre w’ill 
produce 300 lbs. good clean cotton at a cost of 150 shillings, and at the least 9 
cwt. of cotton seed, which calculating at 3 shillings a owt., will make the value of 
the seed Tl shillings. The 60 lbs. of damaged cotton at per lb. will be 10 
shiflings. Deducting 27 shillings for the seeds, and 10 shillings for the damaged . 
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cotton, the cost of 300 lbs. i>t doan cotton will thus be reduced to 118 shillings 
or 4 a si?, per lb., and tho cotton samples sent herewith, at the present rate of 
the Liverpool market, will be worth from 10 to iSiif. per lb. This statement 1 
shall he glad to prove the accuracy of in practice.’* 

In connection with tho above the Secretary read the following extract of a 
letter from. Lieut. J. F. Pogson, of Umballa, on tho suitability of the hills for 
raising cotton for seed for distribution in the plains : — 

I observe that tho cotton supply question is attracting a good deal of 
attention, and that the Secretary of State for India has sent out three English 
gardeners to be pli^.cd in charge of “cotton sqed gardens,” and the result of 
their practical ^.xp^rience will, I am sure, be very beneficial in securinr ' good 
supply of first-class seed. But now conics the rub — cotton seed acclimatized in 
"Western India, will not answer Northern India. Hence the failure of the 
‘Hingda Ghat cotton sclmI in tlio'lbmjab and North-Western Provinces. My 
idea ra tho subject is, that the proper place for acclimatizing Ilingrn GhAt, and 
any ’othe^ superior cotton seed (Dacca, for any other inland variety), is in 
the hills. A goed deal of cotton is grown between Subalhoo and Simla, partly in 
the Burowlee district, which is British, and partly in tho lliirrropore and Kooneehar 
districts, belonging to Putteeula, and Koonohar. The soil being peculiarly fitted 
for cotton— tho cultivation of whicdi is perfectly w’dl understood by the agricultu- 
rists of the locality— points it out as a proper spot for tho acclimalizatioii of 
exotic or superior cotton seed. 

“The cotton seed is sown in March-Apiil, and it is harvested in October- 
Novemher, The llingun GhAt cotton seed would, if acclimatized in this locality, 
most probably ripen in November- December in tho plains. But if it did not, 
tho constitution of the j^’ant would be so exalted that it would bear any degree 
of cold to ir^bich it might be subjected iu the plains. Ilurreeporo is about i3,600 
feet above tho soa-lovd, and Burowlee 2,d00 to 3,000, and the soil is rich in 
iron, lime, and potash. The rains cease in September, and tho heat is ample to 
ripen the cotton long before the frost sets in. The cotton of Ilurreepore is very 
good, and it is worked up into yarn and cloth by tht) agriculturists, who arc, 
to a great extent, weavers by caste. 

“ What I would suggest is, that a sufficient supply of Hingun GhAt cotton seed bo 
placed at th<i disposal of tho Dt?puty Commissioner of Simla, and General Rey- 
aell Taylor, tho Commissioner and Agent lo Government, Cis-Sutlcdgo States, 
for gratuitous disposal amongst tho cotton cultivating zemindars, and ‘ assamm^* 
of these places namcid. The recipients of the seed should bo informed that tho 
cotton is to be their properly, and that tho Governinnit or ‘Cotton Commission* 
will purchase all the seed produced, at an advance of 12,3 per cent, on the ordinary 
^‘Binowla,** or common cotton seed of the district| If this plan bo intro* 
duced, tho locality in(licatcd would become* the cotton seed district of TJ])per India 
and tho Punjab) and in a few years superior cotton seed w’ould come to bo 
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sold much in the same way that Indigo seed is now sold to the Indigo Planters 
of Bengal, into who^se hands 1 predict that the cotton trade of the future will 
pass. 

** It is very remarkable that Kohat, in the Punjab, is the most productive 
cotton district, the produce per acre being over 2751bs. of clean cotton. The 
soil is a red calcareous clay, which will grow almost any description of cotton 
to advantage. 

The annually increasing demand for cotton will, in my humble opinion, 
never bo met, until a variety, now completely neglected, is taken in hand, 
introduced, and the cultivation fostered in this (Beng^J) Presidency. Tho 
var-afy I allude to is tho Gossypium Arboreum, or “ SiHgioiis Cotton," 
called in Tamil “ Shemparatic," and which would seem to bo peculiarly 
adapted for cultivation in the Dehra Bhooiy I should be much obliged if placed 
in possession of a pound or more of this se^,and will write further on the subject 
hereafter.’], , 

Mr. Rivett-Oamao (Cotton Commissioner for the Central Provinces and the 
Berars), remarked, that Mr. Pogson’s suggestions were, in his ojAnion, well worthy 
ol trial, and expressed his readiness to supply the required seed. This offer was 
thankfully^acceptcd. 

Read a letter from H. Rivett-Carnac, Esq., dated Nagpore, 4th January, forward- 
ing for the information of the Society, copies of his reports addressed to the Bom- 
bay Chamber of Coinmerco, on the state of tho w»^atlier and prospects of the 
Cotton crop in the Central Provinces and the Berars. 

The following communications wero likewise submitted : — 

From the Undor-Sccretary, Government of Bengal, apnlying for eggs of tho 
Eria silk moth for the acclimatization Society ofr Victdfia, Melbourne.* 

The Secretary intimated that he had been able to meet this requisition satis- 
factorily, through tho obliging kindness of Mr. Charles Brownlow, the Society’s 
Corresponding Member in Cachar. * • 

From the Under- Secretary, Government of India, applying for permission for 
a reprint of Capt. Thomas Hutton’s remarks on tho cultivation of silk in India 
from tho Society’s Journal, Vol. 1, Now Series, ^as copies are require^ for dis^ 
tribution amongst the local Governments and Administrations. -^Agreed to. 

From Vauso Frettwell, Esq., Corresponding Member at Kandcish, applying for 
certain seeds in addition to those^ already granted. ^Mr.^ Frettwell states that 
though, owing to the deficit, the Government Model Farm will cease to exist at tho 
close of 1869, he is desirous of carrying on experipaents on his o\\ti account. 

The following Orchids were exhfbited : — 

By Mr, A, H. Mowhray,~^Two plants in flower of Eria lamia, and one of Bae- 
eolabiim giganieum four marks were awarded to the former, and throe to the latter 
By JlfA /o/m XyM«w.— A plant in* flower of Saccolabinm giganieum, to vrhich 
tfireo marks were awarded. 
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Wedtmdai/y the \%th February l&TO. 

Dr. C. Farrr Tonnbrre, V, P., in the ChaWo 

The Proceedings of the Aniversary Genoral Meeting were read and confirmed, 
and the gentlemen then proposed were elected Members— Lieutenant-Colonel W. 
J. Ward ; Murdun Ali Khan ; Assistant Forest Conservator, Jounsccr Division ; 
Captain W. G. Hughes, Captain W. Franklin, Lieutenant E. H. Steel, Messrs. 

G. Fraser, F. C. Moran, T. F. Hamilton, George Conti, Thomas Newton, and 
the Manager of the Chincoory Tea Estate, Cachar. 

The names of the following gentlemen were submitted as candidates for 
election:— * 

R. W. Hall, Esq., Balladhun Garden, Cachar,— proposed by Mr, H, H^ IJuflier- 
land, seconded by the Secretary. 

W. Fi Gibbon, Esq., Senior, Doolh^ Factory, Goruckpore, — proposed by Mr. J. 

H. Bridgman, seconded by the Secretary. 

Arfdjfew W. Murdoch, Esq., c.B,, Serajgun^e, — proposed by Mr. S. I . Griffiths, 
seconded by Mr. J. G. Meugens. 

H. B. Sterndale, Esq., Bank of Bengal, Delhi,— proposed by Mr. Griffiths, 
seconded by Mr. J. A. Crawford. 

Adam Anthony, Esq., First Assistant Accountant General, Allahabad;— proposed 
by Mr. Samuel Jennings, seconded by the Secretary. 

Henry Thompson, Esq., Manager, Moran Tea Company, — proposed by Mr. E. 
Shearin, seconded by Mr. S. il. Robinson. 

Liuetenant Frederick Bailey, Royal Engineers, Chukrata,— proposed by Lieu- 
tenant-Colonel F. R. Maunsell, r.e,, seconded by Dr. Tonnerre. 

Dr. J. F^awcus, Offi^’^ting Superintendent, Alipore Jail,— proposed by Colonel 
E. H. C. Wintle, seconded by the Secretary. 

Lieut. -Col. F. R. Maunsell, a.B. 

The following contributions were announced : — 

I. — Report by Mr. Lumley on the Tea Trade of Russia,— from the Foreign 
Department. 

2. — Patent Office Report for 186fi (3 vols.), and Report for 1867 of the Depart- 
ment of Agriculture, — from the United States Govcinrnent. 

3. — Annual Report of the Cape of Good Hope Agricultural Society for 1869, 
and the culture of the White Mulberry in the Cape Colony,— from the Society. 

4. — ^Report of the Smitlisonian Institution for 1867, — from tho Institution, 
fi.— Report on the Vegetation of the Andaman Islands, by Mr. S. Kurz,— from 

the Author. 

6. — Journal of the Asiatic Society of Bengal, Part x, No. IV, 1869,— from the 
Society. 

7. — Seed of the Pea- violet fCrotalaria occulta )^ — from C. K. Hudson, jEsq. 

8. — A small quantity (7 seers) of Egyptian Cotton Seed,— from C. B. Clarkei 
Esq., Officiatinjg Superintendent, Royal Botanic Gardcm 
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9. — Seed of some very ftile kinds of Onion, — from A. Grote, Esq. Mr. Orote 
states that these onions were exhibited by Messrs. Jaines Carter & Co., at a recent 
Show of the Royal Horticultural Society of London. They were certificated, and 
attracted great attention, being the size of a large fist. The varieties were from 
S. Europe and N*. Africa. 

10. — A collection of Coniferous seeds from the Himalaya, — from Dr. Jameson, 

Superintendent, Royal Botanic Garden, Saharunpore. • 

11. — A small assortment of tubers of Achimenes of four sorts, — from A. Ei. 
Russell, Esq. 

12. — A sample of a Fibre from the Nicobars, also of Flour, made by the 
Islanders from the fruit of a palm, — from Colonel II. Man.^i^eed to request a 
few ^K'loulars from Colonel Man in respect to the farina. 

Read the following report of the “ Tent Committee’* (Dr. Tonnerre, Messrs. 
S. ?. Griffiths and A. Rogers) on the subject ^referred to them at the last Meeting : — 

** Thu Commlitee appointed at the last Monthly Meeting regret to report that, 
having ciitAcly failed in their endeavours tq obtj^in the necessary number of tents, 
either on loan or by purchase, they have been obliged to abandon having a 
Show this month in the open air. Tljey would, however, recommend that a 
Show, on a modified scale, be held in thf Society’s Rooms on some day in April, 
the same ^ be fixed at the Monthly Meeting in March at which a good collection 
of plants of a rarer description, such as Orchids and the Bulbous tribe, can 
be submitted. * 

In order to be prepared against such a contingency in future, the Committee 
recommend further, that the amount voted at the last Monthly Meeting (Rs. 3,600), 
be applied for the manufacture, at the commencement of next cold season, of the 
full number of tents that are required for these periodi^'^l exhibitions, so that 
the first show of the season may be held about tfio usual time — nan^ly, the close 
of January.” 

Tea. 

The following recommendation was submitted from the Council : — 

That it is desirable to offer a money premium for the best treatise on the 
cultivation of the Tea plant and manufacture of^ea, and that a sum of^Rs. 500 
be granted for that purpose.” * 

The recommendation was adopted, and it was further resolved, that the Council 
be requested to submit full suggestions for the guidauce^of intending eompetitorSf 
and that at least nine months' full notice be given. 

e Cotton. 

Read the following letter from Mr. S. H. Robinson, in reference to sundry 
samples of Cotton raised in the suburbs of Calcutta, which were submitted by 
Mr. Oalstin at the December Meeting, and reported on by the Committee at the 
meeting 
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** As promised, I now send you the following report on the four samples of Cotton 
grown at Entally by Mr. Gakjtin. It is furnished by Mr. Morris, the Manager 
of the Goosery Cotton Mills, and may be valuable os the opinion of a practical 
manufacturer, well acquainted with the Liverpool market. 

No. 1 ; good, long and fine staple, but, rather knippy, and not very strong ; 
would class with Egyptian worth lid. per Ife in present market, and if it had 
not been knippy would have been worth 16</. 

No. 2 ; fine staple,— like Hingunghat but weaker worth about 9d. 

Sea Island, Tangra, — is of a quality between Nos. 1 and 2. Clean fibre, rather 
long, but shorter than ordinai*}’^ Sea Island, though strong worth fully I2d. 

New Orleans, Tanya,— very strong and clean, b:?t rather coarse ; average length, 
but rather irregular. Compares well with New Orleans from America ;^rJ"t?orth 
about 13(t. 

« The character of ‘ knippy,’ in No. 1 sample, refers to the appearance of small 
knots in the fibre : these make it difficult to work, and will not give a clean thread. 
I have noticed it in other exotic cottons gro^wii in India ; generally ' in produce 
from plants of the second or third years* growth. 

“ These samples afford another striking proof that superior classes of Cotton can 
be grown in lower Bengal with little difficulty, and make it still more desirable 
that the experiment of their growth should be contrasted on a suffici&at area and 
scale to test fairly the cost of their production. 

“ I understand the Government have introduced some experiments in the growth 
of exotic Cotton in the Government Botanical Garden, where they have about 
three beegas of plants now under cultivation ; and I beg to suggest that the Society 
apply to Government for a return of the cost of cultivation, mode of culture, 
and yield per acre ; \fith samples of the produce, for the information of the 
Societj'.” ^ 

Resolved— That Mr. Robinson’s suggestions be acted on. 

Read reports by a section of the Committee (Messrs. Ross and Stirling) 

' on some additional samples of Cotton from Mr. Galstin, which were laid before the 
last Meeting. 

Report by Mr, J, M, No. 1. Staple about 1 SO-lOOths or equal to the 

shortest Egyptian; should say that this has been cither from Sea Island or Egyp* 
tian seed, but the Cotton has greatly degenerated from some cause or other. It is 
fitill, however, a valuable cotton, silky and strong, but poor in color. 

> No*‘^ Staple abo^t 9<9-100ths inch., a fair length for indigenous Cotton ; good 
color and strong. Reminds me of Hingunghaut. 

No. 3. Staple about 1 20-1 OOths inch., or considerably deteriorated from the 
average length of Egyptian cotton, dull in color and stained, strong fibre. A 
valuable cotton, however, but not equal to No. 1. 

No. 4. Staple about 1 40-100ths inch., I ^{link this car^ scarcely have been grown 
from Sea Island seed ; if so, it has lost greatly in length of staple ; perhaps it has 
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Igst by its proximity to inferior cotton ; otherwise it is a fine, eilky cotton of consi- 
derable value. • 

No. 5. Staple about 1 lO-lOOths inch. This appears to have deteriorated less 
than the other samples I have reported on. It is a good strong, white and silky 
cotton, and would sell well. 

No. 6. The same remarks apply here ; the sample is not, however, so clean or 
free from smlns. • 

No. 7. Harsh and coarse in texture ; short staple, and much stained ; would 
probably pass as fair Bengal, although ‘the staple is rather short. 

Jiepori by Mr. A. Stirling.— hi the nlui^^ 1 agree with Mr. Ross* remarks on 
these samples though 1 think the staple of Nos. 2, 3 and 4, m^li^rregular than he 
seeni/iG have found it ; I should say he over-estimates the strength of the staple 
of No. 5. I should say of the whole, No. 5 is the Cotton, to the growth of which 
Mr. Galstin should turn his attention, if he continues his experiments ; ^as it is a 
class, the sale of which wouhl bo on a largef scale than that of longer staples. I 
have been eHruck by the cleanness of these samplfis, and the absence of seed. • 

Read a letter from the Secretary to the Government of India* in the Home 
Department, applying for sample of indigenous Cottons, on fiehalf of Dr, G, 
Bernoulli of Guatemala. — 'fo be complieti^witb. 

In connection with the foregoing the Secretary submitted a paper from Lieute- 
nant J. F. Pogsou of Umballa on Gowjpmn arboreim. Referred to the Committee 
of Papers. 

Silk. 

Read the following letter from the Secretary, Cape of Good Hope Agricultural 
Society, and submitted report on the sample of raw silk therein referred to : — 

“ I have to aokiiowlcdgi} with best thanks J*art III, Vol, 1, 1869 of your 
Society’s Journal, and also the kind eilorts thutT you Save made to lurnish us 
with some silk worm eggs of the annual kind. Hitherto we have obtained eggs 
from France, Germany, and Japan, though 1 regret to add the worms from them 
have, in a few instances, been attacked with uiseaso which may, we think, be * 
attributed to tho humidity of the atmosphere. There are, however, many parts 
perfectly dry and healthy, and from these we are about to send seed to the European 
markets. I enclose, according to your request, a skein of Cape-grown silk from 
French worms, fed only on the ‘ Morus alba ’ ; and shall be glad to receive your 
report on its quality after comparison witli Bengal silk. 

The Cape Government have already sent a lady to EijropQ to learn the art of 
reeling, &c. ; and on her return, in February next, I will send you further 
samples. Any information on this interesting subject yill be very acceptable. 1 
have already derived many useful hints from the perusal of your Journal ; and 
shall feel much pleasure if I can bo of auy service to your Society.” ^ 

^port by Mr. T, M. GvarU . — 1 hayo with pleasure examined the sample of 
CaaiB silk. It is extremely good, well made, even, very el&tic thread, and good 
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mellow color. Without reeling it is difficult to name its exact value; that in 
London to-day, I should think, about ^8 to 30 shillings per lb. 

JReport by Mr. £. G, color and quality, bu{ coarse in size and 

uneaven in thread, also wanting in twist ; if reeled with more care would be an 
excellent silk, as it is evidently made from cocoons of very superior quality. 
Difficult to value, being such a small sample, probably worth in the market 
Bs. 24. 

Opium. 

Bead a letter from Mr. J. P. Pepp^, of the Opium Agency, Ch6ta Nagporc, 
requesting to be furnished through the agency of the Society with a few seers of 
Kangra poppy ^ IVas he believes that it would suit the climate of Chdta Na^pore 
better than that from the plains. 

The Secretary mentioned that knowing the interest evinced by Lieutenant 
J. P, Pogson on this subject, as shown by his correspondence with the Society in 
1862*63, he had addressed him for assistance, and the following is his reply : — 

“In reference to the subject of aiding -Jlr. Peppe in obtaining Kangra poppy 
seed, for sowing in the Chdta Nagpore district, all I can do is to suggest that an 
application be made to Mr. T. D. Forsyth, c.b., Commissioner of Jullundcr and 
Kangra, who will no doubt arrange for Che seed being supplied, and, if properly 
manured, and looked after, satisfactory results would follow. ^ 

“The Agriculturists of cer&iu parts of China have entered into the opium 
trade, with the full intention of driving Indian (Ooyernniciu aad Malwu) Opium 
out of the market, and unless India can supply an opium so very superior lo the 
local article as to make it almost unsaleable, the Opium Bevenuo must suffer 
loss. 

“ The production,^' of a very high class or quality of opium becomes 
a desideratuhij and if my proposition receives attention, I think India will curry 
the day. 

“ The opium made by me at Dounton near Simla, was found to contain twice as 
much morphia as the best Government opium, and the same seed might give 
similar results in Chdta Nagpore. But if the value of oi)ium in the China 
market depends on the richness of the drug in morphia, then, under prest*nt 
circumstances, the interests of Government would be best protected by inlnuliu;- 
ing and cultivating a variety of the poppy plant tho oi)ium of which contains 
from^sixteen (16) to twenty-eight (28) pur cent of morphia. The best Sinyi iia 
opium does not contain Vnore than 6 ’3 per cent of morphia, whilst the black poppy 
(variety Nigrum) of France and Germany yields the high percentage stated. 
I would, therefore, suggest that black poppy S'jed bj obtained from both conntricis, 
for cultivation in the Monghyr and Chdta Nagpore Hill districts. The liver- 
colored, red and yellow soils, met with in these hills, will grow pot»py to perfection, 
and the opium so obtained should be usedrto raise thb quality of the, opium of 
Benares and Bebar.’* ** 
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]^e8olved,~^Th9.t an application be made to Mr. Forsytli for tbe Eangra seed^ 
also to Dr. Hooker for the black poppy seed recommeifded by Mr. Pogaon. 

, MiSCELIANEOtJS CoSbinNICATIONS. 

1. — From the Officiating Secretary, Government of Bengal, convoying the 
thanks of the Lieutenant-Governor for the trouble taken in complying with 
request for Silkworms eggs for the Acclimatization Society of Melbourne. 

2. — From Messrs. Vilmorin, Andrieux & Co., of Paris, acknowledging receipt of 
order for next season’s seeds and promising to give it their best attention. 

3. — From Dr, Thomas Anderson, London, forwarding the first portion of his 

Index of Roxburgh’s Flora Indiea. Dr. Anderson writes — ** I enclose 6 pages of 
Roxburgh’s list corrected and filjed in up to the latest inform^(mn here (Kew), on 
Botanipjil nomenclature, and I shall send you weekly instalii^hls until you get 
the whole of it. Every one here thinks the list will be a most useful one. I 
would advise going to press at once with the manuscript, as you may defend on 
my sending it regularly.” * 

The Secretary mentioned ho had transferred the MS. to Mr. Scott, Curator of 
*' • • • • 
the Royal Botanic Garden, who had kindly agreed to correct the pw)ofs.* 

4. — From Dr. John Anderson, submitting a paper by Mr. *Peal, of Assam, 
regarding the Ficm tribe. 

6.— From^thc Honorary Secretary, Government Farm, Madras, forwarding a 
printed paper regarding the Yellow Cholum ” and its merits as a fodder-crop. 

This is apparently a variety of the well-known “Jowar”»or “Jowarreo” of 
Upper India, or Great Indian Millet, Sorghum vulgare, 

6. — From R. W. King, Esq., Ranchee, enquiring if the Society would purchase 

acclimatized vegetable and flower seeds, if a garden ‘were established by the 
Municipality. A reply has been sent that the Society’s arrangements for the 
current year were complete; but that they woul(hbe gltd to purchase next year 
to a limited amount. ' * 

7. - Prom John Scott, Esq., Curator, Royal Botanic Garden, Calcutta, reporting 
the germination of the Brazilian Grass Seed (Fanicnm metabile) presented by 
Dr. Hooker. The Secretary mentioned he had lost no time, on receipt of this 
favorable report, in sending small quantities of the seed of this valuable grass 
to about 25 Members, who were likely to give it evgry attention, and that* there 
was still some remaining for any one who would like to try it. * 

8. — From A. H. Mowbray, Esq., requesting to be informed if marks can be 
given for more than one plant of t]je same variety at ^any^ one Meeting. •The 
Council are of opinion that the judges can exercise a discretion to give additional 
marks, should there be a good collection of any rare .plant exhibited, 

Mr. Mowbray exhibited a very fin%, healthy plant, in full flower, o^Dendroblum 
flmhriatim oeeulatum, for which 4 marks were awarded; of Dendrobuim aggr$gatum 
in fine flower, for which 3 ^marks were awarded ; and of Cgpripedium venustum 
for which 2 marks were awarded. # 



If^ednesday^ 16<A March 1870. 

Baijoo P. G. Mittba, V.P., in the Chair, 

Read letters of apology from the President and Dr. 0. Fabre Tonnerre for not 
being able to attend. 

The Proceedings of the last General Meeting were read and confirmed. 

The following gentlemen were elected members— Messrs. R. W. Uall, W. F. 
Gibbon, A. W. Murdoch, H. B. Stemdale, Adam Anthony, Henry Thompson, 
Lieut. F. Bailey and Dr. J. Fawcus. 

The names of the following were submitted as candidates for election : — 

H. H. the Najs.'C Shah Jehan, Begum of Bhopal,— proposed by Col. Edward 
Thompson, seconded by the Secretary, 

A. Stewart, Esq., Manager, Oornabund Garden, Cachar,— proposed by Mr. 
.George Grace, seconded by the Secretaty. 

H. S. Clarke, Esq., Manager Borokai Garden, Cachar,— proposed by Mr. 
■ Grace, seconded by the Secretary. , 

Geo. SI Pearce, Esq., Manager, Monickhall Garden, Cachar,— proposed by Mr. 
Grace, seconded by the Secretary. 

Dr. Thos. Beaumont, Presidency Surgeon, Indore,— proposed by Major W. 
Kincaid, seconded by the Secretary, ^ 

S. E. Voigt, Esq., Merchant, Calcutta,— proposed by Mr, AV, Pigott, seconded 
by Mr. A. II Mowbray. 

A. C. Pott, Esq., Merchant, Calcutta, — ^proposed by Mr, S. P. Griffiths, 
seconded by Mr. W, Stalkartt. 

C. T. Inskipp, Esq. ' (Messrs. 'W'; Moran & Co.),— proposed by Mr. Griffiths, 
seconded by Mr. J. ^ Meugens. 

A, Pliillips, Esq., Bafri3ter-»at-Law, Calcutta,— proposed by Mr. Henry A. Gray, 
seconded by the Secretary. 

Captain H. P. Lovell, Supdt, P. and 0. Company, Calcutta,— proposed by the 
' Secretary, seconded by the President. 

T. J. Hay, Esq., Manager, Sildoobee Tea Garden, Cachar,— proposed by Mr. 
Grace, seconded by the Secretary. 

T.*Connell, Esq., Sildoobee garden,— proposed by Mr. Grace, seconded by the 
Secretary. 

Franklin Prostage, Esq,, c.e.,— proposed by Mr. Griffiths, seconded by Mr. 
Meugens. , ^ 

Charles E. Price, Esq., Currency Office, Calcutta,— proposed by Mr. L. Berkeley, 
seconded by Dr. R. F. Thompson. 

A» a Corresponding Member -laieut, J. F. Pogson, on the recommendation of the 
Council. , 

As an Associate Member— ^Mr, Geo. Bartlett, oi^ the recommendation of the 
Council. ‘ ‘ 



The following contributions were announced 

1. — Records of the Geological Survey of India, *701, 2, parts 2,3 and 4,— from 
the Government of .Bengal. 

2. — Monthly Report of the Department of Agriculture of the United States, 
for November and December, 1869,— from the Consul-General, U.S.A. 

3. — A further quantity of Teak Seed,— from J. A. Crawford, Esq. 

4. — A few pounds of Egyptian and New Orleans Cotton seed, — frpm the Secre- 
taries, Manchester Cotton Supply Association. 

6 . — A small quantity of Sea Island Cotton seed, — from Mr. C. H, Compton. 

[The above Teak and Cotton seed are available for general distribution.] 

6. — Sample of raw Sugar made on .3rd March, 1870, at^ljie Aska Sugar Works 
by •the “diifusion” process direct from the cane, — from F. J. V: ^linchin, Esq. 

Prize Essay for the Culture and Manufacture of Tea. 

The Council submitted, as requested nt the last, Meeting, full ‘aftggestions 
for the guidance of int(‘nding competitors for the prize of lls. 600, and t^e Gold 
Grant medal, for the best treatise on the cultivation of the Tea j)lant,^antt manu- 
facture of Tea, and recommend that the offer bo open till Ist March 1871, 
'Lluse suggeslions were adopted, and if was directed that due publicity be given 
to tlie off<g’. * 

The Council recommend that the show of orchids, bulbous and such other 
plants as are in flower at the present time, as also a fe^v kinds of vegetables, 
be held in tho Society's looms, Metcalfe Ilall, on Wednesday, the 6th of April 
at 10 A.M.— Agreed to. 

The Council further submitted a short form of prospectus of the Society, which 
they think it desirable to circulate with the vioAV of making the usl fulness 
of the Society more generally known, and of •adding lo its list of •Members. — 
Agreed to. 

Report on the present state of Silk Cultivation in Bengal, 

• 

The report of a Committee appointed by the Council to consider the above 
subject was next submitted. (See “Correspondence and Selections’' in this part.) 

Tho Report was adopted, and it was agreed tbjit a copy thereof be forwarded to 
the Government of India. 

In connection with the above tho Secretary submitted tho following commu- 
nication from Mr, II. Cope, dated 1st February, from Tours in France, respecting 
Silk cultivation in the Punjab, in reference to Captain ifutton's recent paper on 
the subject published in the Journal, vol. 1, Part 4 (new series):-— 

“ I have read with the attefition they deserve* tho remarks of Captain T. 
Hutton on tho cultivation of Silk in India, and while I agree with him on the 
whole that great care must be taken in selecting localities if the*English move- 
ment fdr the extension of such cultivation in India should lead to positive results, 
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there are some points on which I must be permitted to differ with him, espe- 
cially as to what he considers the impossibility of successfully rearing Silk worms 
in the plains of the North-west of India especially. He says, at p. ^33-34, of 
part IV, Vol. 1, of the Society’s Journal that :•—* It must be borne in mind 
‘ that although good silk may from time be produced while the health of the 

* insect is unimpaired, even in a climate which will eventually prove injurious to 
‘the worm, 'yet the out-turn will never be what it ought to be in a climate 
‘ fully adapted to the constitution of the inscct—good Silk was no doubt produce^ 

* in Oudh and the Punjab, but iu neither case was tho yield commensurate with 
‘ the outlay and expectation of the cultivators.* Again, in the folbnving 
‘Facts we all knc? are stubborn things, and they have already solved the 
‘question by proving that the Upper- Provinces aro wholly unsuitable toe'th‘'r 

« * annuals or multivoltins.*' Again- at page 349, Captain Hutton says ‘ tf this 

'* (Bombtx. Afori) he one of the species which it may he thought advisable, in 
‘ spite of experience, to introduce into the plains, I say again Beware, for the 
‘ result of such an attempt will only prove the truth of tho old adage that a fool 
‘ and his lAdhey are soon parted.’ 

“Now I do not mean to say (writing of the Punjab especially) that tho experi- 
ments made at Lahore or even at Umritsur (where, however, in 1865, I raised a 
crop of Silk that realized 17 per cent profit), were such as to warrant the com- 
mencement of operations in those localities on a lar^e scale, or such a.s would 
warrant any English capitalists in laying out a considerable sum with tho view 
of enlarging silk cultivation in Upper India, and so carrying out the views 
under the auspicies of the Society formed for this particular object, and of which, 

I believe, Lord William Ilay to bo President, and Mr. P. L. Simmonds the 
Secretary. But I do maintain that the operations now carried on for upwards of 
twenty years^ in tho district 6f Goordaspoor, and which have been enlarged 
to a very considerable extent during the last few years, owring to the liberal aid 
of the Punjab Government in granting money and land to the principal Sericul- 
turist, aro far beyond the range of mere experiments, and have proved beyond the 
possibility of a doubt by the quality of the silk produced and by the continued 
healthiness of the worm, never supplemented by new importations of eggs from 
without, •that silk worms can be successiuUy and profitably reared outside though 
at no great distance from the foot of the Himalayan mountains ; and 1 have 
no hesitatiou iu saying that, taking Deenanugger (which Lord William Hay 
knows well as he was district officer there before he went to Simla) as a base of 
operations and proceeding north and north-east by Pathankoto across the Chuckee 
towards Noorpore very large plantations of mulberry trees might be established, 
and great silk operations carried on if land can bo secured with the aid of Govern- 
ment on reasonable terms. There are between tho Chuckee and the Jubbur, 
running under Noorpore, some two or three thousand acres that would suit 
admirably. 
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‘‘The GoordoBpore operations are at present limited owing to the difficulty, 
amounting; almost to an impossibility, of obtaining land for plantations. Jaffir 
Ali Klian, of Daira, dn the right bank of the llavee, the patriarch of the silk move- 
ment in Goordaspore, went, as I think, I already mentioned in one of my previous 
comniimications, from village to village with the Its. 500 granted to him by the 
Punjab Government in his hand asking proprietors to sell him land, and was 
everywhere met with refusals, and had he not obtained a grant of a portion 
of the Nynakekote encamping ground, no longer required for military purposes, 
he must have continued to limit his o'poratioiis to his old grounds. But increased 
mulberry cultivation brought an augmentation of produce without any diminu- 
tion of proportionate profit or* any deterioration in the w^i^, so that W'hilo in 
IS.jS* the silk crop of Goordaspore was limited to some 35 seers, (70 lbs) at 
which figure it had stood for many years, it had iiicreasid in 1869 to close upon 
8 maunds or nearly Its. 800 lbs.* the produce commanding a better price in the 
Cniritsur market than the best Bokhara sUft, the cultivation having been taken 
up by several Mahomedan families of Pqlamkotc, Soojanporc, or totally rinde- 
piiivlent of Jaffir Ali and hia connexions. • * 

Facts are stubborn things as Capta^ Hutton truly remarks, and these are 
at his service, and 1 entertain no doubt /rom those I have detailed that silk might 
bt‘ reared all along the base of the mountain range, wherever water is in sufficient 
ubujidance to favor the cultivation of the Mulberry/* 

Hints fok tub succBssruL tkansmission or living ^plants pbom 
Eukopjb to India. 

Head a letter from Mr. F. Halsey of Umritsuron the above subject. (See 
‘‘ Correspondence and Selections*' in this Part.) 

BiCB CuLTIVATIOl^. 

Bead a letter from Lieut. J. F. Pogson on rice cultivation in Upper India, and 
wilii reference to experiiiieiits to be made in Bimgjil under sewage : — 

In yesterday’s Dtl/ii Gazette^ received this morning, I observe that the Bengal 
Government have rec«v<jd a good supply of Carolina Kice seed, or dhan^ and I 
sliould feel very mui li obliged to you, if put in the way of securing one maund 
or more of this valuable rice seed 1 am going to manage a^large Est^e in the 
Hills, and as there is a lot of rice land, the introduction of the Carolina rice 
w'wuld be a great benefit conferred on all rice growers. I shall use all my influence 
with native chiefs and wealthy zoiTiiiidars, to grew this woe, in preference to 
iofi rior or local rice, and as we have a difierent temperature at every 530 feet of 
iiilitudo, commencing from 2,000 ^nd up to 4,500 fei^, the seed would have a most 
satisfactory trial, and the zemindars could be made to grow it as •* Seed Bice’* 
for sale in the plains. • 

“The flower parts of • Burowlee,* *Eooneehar,’ and ‘ Subathoo,’ all produce 
fiast class rice, called * Baosmuttec,’ and as a sequitur^A. 1. Carolina should 
thrive in these localities. 

f ' ■■ 

* The ^aund is a one of 96 lbs. — H. C. 
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« 1 notice that the Carolina rice in Bengal is to be raised under sewage, which 
will, I fear, terminate in a failure, beoauao the Government will never get the 
Bengalees to use sewage in the Chinese fashion, which is as follows— The rice having 
been sufficiently grown, without manure, (say when it is 9 inches high) is 
manured with liquid excreta, reduced to solution in tubs, and brought to the rice 
fields, into which it is started, tub by tub, along with the flowing water, and so 
each field is manured. 

“ No Bengalee Agriculturist will make fresh filth into manure in the above 
manner, and under-the circumstaacea it would bo far better to offer prizes for the 
cultivation of the Amoricau rice, leaving the manure used to the discretion of the 
cultivator. ^ " 

“ Deodorised and Lis-infected liquid manure applied to growing grass crops or 
rice, may, in certain climates, and localities, bo harmless to the population. But 
I fear that utilizing the sewage of Calcutta iu this manner will be pestilential. 
The crops if over-manured will perish, and then the Phosphates and Sulphates 
preseftt in effete matter will uiid<M*go catalytic chemical changes, assu'ine gaseous 
forms, and poison the atmosphere far and wide,’* 

Wine- PRODUCING Capabilities of Tours. 

The Secretary next submitted the following extracts of a letter T orn Mr. 11. 
Cope on the above subject : — 

“ Although far removed for the present from the ever active scones of the 
labours of your Society, I still and hope to continue to take a lively interest in its 
welfare and progress, and trust 1 may still be permitted to contribute, however 
slightly, to the proceedings of an institution in which 1 have for so many years 
taken an interest. 

“ Circumstances have led me to the Capital of one of the richest provinces 
of France, the Tourraine of pre-llev«»lutionary times, w'herc vineyards of the first 
quality are, owing to the peculiarly suitable quality of the soil, as plentiful os 
*'rice fields in Bengal, with the immense advantage of their producing neither 
malaria nor its malignant consequences, or such fevers as frequently decimate 
your fertile Presidency. In my progress to Tours I may literally say, that from 
hloulinSBOn the Allier, itself the centre of an agricultural district of the finest 
character, to Tours on the Loire, following the right bank of tho Cher, a tributary 
of the latter, I have seen little else besides vineyards, and vineyards .in 
every ‘available nook and comer down to the road side, within garden lands 
inside courtyards, up every wall aud over every nook side ; each locality producing 
wines of a quality and flsvor peculiar to itself, aud all esteemed throughout 
France, where they are consumed, especially towai-us the Southern and Atlantic 
coasts, in thq rdom of the inferior wines exported to England, America, and even 
India. The red wines of the Cher are especially esteemed, and would long since 
have commanded attention outside the country had communication with the 
exterior, been available. The new line of railway between Yierzon and Tours, 
now forms a link in the chain towards Marseilles, tha^ will no doubt be availed 
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of. And I slioutd not be surprised to bear of some ^f them finding tbeir way ' 
to Calcutta, whore they would speedily supersede the so-called produce of tbo 
iJordcaux market. But vines do not stand alone in the estimation of the people 
of Tourrainc. Tbeir apples, pears, peaches, &c., find ready sale in the markets 
of Paris, and the vegetables of the place receive great and especial care. I hope 
to give you some account of their cultivation, which is a speciality here, and 
also of the floricultiiral produce greatly encouraged by the care taken in keeping 
up a Botanical Garden established somp thirty years ago, of which you shall have 
a mon* detailed account in the hope that su h may be useful to the floricultiiristB 
of India. There arc also some private gardens of more than provincial cele- 
brity.^ with the owners of which I hope to establish amicabl^v. ;»lation8 for our 
mutual advantage.’* 

Cultivation of the Ramie in South Carolina. 

The Secretary next submitted the following extract from the Ne.io York Tribune 
with which, he had been favored by the fTon’hlo N. P. Jacobs,^ U.*S. Consul 
General, regarding the culture of the Ramie or Rhoea (China grass) in certain 
paru^ of the TTnitod States as a substitute fifr Cotton : — 

“ The Aiynial Fair of the State Agftcultural and Mechanical Society of this 
State, which closed on Friday, gives ua some noteworthy facts touching tho 
industrial interc.sts of South Carolina. Most significant amor^ the, new branches 
of production is the textile fabric called Ramie, which is beginning to attract 
attention, and a number of planters are substituting it for cotton. At this Fair 
there were on exhibition specimens of it in several forms — the stalks, tbo roots, the 
soft silky material that is to be spun into thread, and some cloth m.adu from it. 
The Ramie, of which cloth is made, is, like flax, th® hark of the twig-ltkc stalks 
from which all the woody fibre has been, removed by tweaking. It ft more like 
silk i^han cotton ; and is much finer than the silk produced in this State from the 
silk-worm. In its unspun state it is nearly w'hito and has the gloss of silk. The • 
stalks resemble ozicr twigs, and is not very unlike flax or hemp. Tin? roots are 
used to propagate it, and arc sold at enormous prices— sometimes a dollar a dozen^ 
or even more. The Ramie is often mixed with cotton to moke silk-mixed^ goods ; 
and often mixed with silk to make ^^pnre silk ” good.?. Col.* Joel Foster of 
Spartanburg, who i.s State Senator from that county, has entered upon the 
cultivation of the Ramie. It is a percnnial, and once planted will yield for^many 
years. Col. Foster estimates that one man can cultivate 40 acres of Ramie, 
while about 10 acres is a man’s work in caring for cotton. Uc believes that 
he can make more money by raisirf^ Ramie at threo cents a pound (crude) than 
he can by raising cotton at 20 cents a pound. But Ramie sells in New Orleans 
at 10 cents; and cotton is w^orth 25. So that Col. Foster estimates Ramie to 
be move than four times as romiinerativo as cotton. calculation is based 

u^on the supposition that the Ramie shall be sold in its crude state ; but a large 
producer of it would, of course, estqjolish works to refiuc and manufacture the 
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fabric, as the gin does the cotton ; and thus prepared the Kamie is worth 60 cents 
a pound. It is not unlikely that a few years will witness a very large increase 
ill the production of Ramie in South Carolina, and the Agricultural Society will 
be a means of bringing this about.'* 

Mison&LANEoirs Communications. 

1. — From V. Ball, Esq., oifering some remarks in reference to the flour made 
by the Nicobar Islanders from the fruit of a Palm, of which a specimen was 
presented at the last Meeting by Col. Man., Mr. Ball believes the flour in question 
to be derived, not from the fruit of a Palm, but from a Pandanus or screw-Pinc. 

2. — FromUndcr-Secretary, Government of Bengal, conveying the thanks of the 
Lieut.-Governoi* ioir the trouble taken by the Society in the despatch of eggs, of the 
caator-oil silk moth for the Acclimatisation Society of New South Wales at Sydney. 

3. — From the Hon'ble Horace Capron, Commissioner of Agriculture for the 

United States of America, applying for information regarding the Rheca plant 
{Baehmrea Complied with. ^ 

4. -^FrQm the Superintending 'Engineer, Behar Circle, requesting the aid of the 
Society in lining with trees the road from Patna to Gya, which is now nearly 
finished, and along which there is an eaonnous amount of traffic.— Complied with. 

5. — From Ofl^ciating Secretary, Boafd of Revenue, intimating that on receipt 
of the Carolina Paddy, daily expected, the Society's application for 60 niaunds 
thereof w'ili he com|}Ued with as far as possible. 

6. — From H. Rivett CarnaCjEsq., Cotton Commissioner for the Central Provinces 
and the Berars, submitting his Report on the state of the cotton crops for February. 

7. — From Messrs. Law, Somner, & Co., Melbourne, intimating their intention 
of putting in hand the order for another consignment of seeds. 

8. — From the Secretary, A. pnd H. Society, Lahqre, returning thanks (or seeds 
of Fanicum' apeotobUe . 

Mr. Mowbray exhibited at the last Coimcil Meeting, the following plants iu fine 
flower:— 

Fhatanopaii SchilUriana (2), P. grandiflora (2), Fendrobium aggregatum (2), 
P. Jimbriatim occnlatim (2), Calogyne fiaedda (1), Cyprepedium ntnusimi (1), C. 
cmeohr (1), and Gladiolus (Meyerbeer.) 

For P. Sehillefiana^ 15 marks W'ere awarded, namdy 10, the full number, and 5 
extra, for their beauty and there being two. For Cyprepedium coneolor 5 marks 
and for €. venustmn^ 3 marks. 

Mr. A. Rogers oxlfiibited at tbe same Meeting a Hyacinth and a Tulip, tbo 
latter with a very small flower, the former a tolerably good flower ; also a double 
Portulaca. ' ^ 

Mr. Mowbray exhibited at this Meeting plants of Fendrobium aureum paUidum^ 
from Tavo'y, Fhaleenopda grandiflora and P. aurea ? ; and 10 pots of seedling 
Verbenas in excellent, flower. '' » 

Three marks each were awarded for a blue and a dark red Verbena. No awkrds 
were made for the Orchids pending further f^nquiry. 
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Thwsday^ the ^Ist April 1870. 

J. A. Grawfobd, Esa., President^ in the Chair, 

The Procaodings of the last General Meeting were read and confirmed. 

The following were elected Ordinary Members 

H. H. the Nawab Shah Jehan, Begum of Bhopal, Messrs. A Stewart, H. S. 
Clarke, Geo. S. Pearce, S. E Voigt, A. C. Pott, C. T. Inskipp, A. Phijlips, T. J. 
Hay, T. Connell, P. Prestage, 0. E. Price, Dr. Thos. Beaumont, and Capt. H. 
P. Lovell. 

Lieut. J. F. Pogson a Corresponding Member, and Mr. Geo. Bartlett an Asso- 
ciate Member. ^ 

Thft names of tho following gentlemen were submitted -candidates for 
election 

C. E. Hudson, Esq[., Talooka Pinjra, Azimghur,— proposed by Mr. A. J. Sturmer, 
seconded by the Secretary. 

C. J. Wilkinson, Esq., Barrister at Law,— proposed by Mr. A. fl. Mowliyay, 
seconded by tho President. * * ^ • 

Mr. J. Hurst, Mussoorie, — proposed by Mr. R. H, Heseltinc, seconded by the 
Seeriiary. * 

Capt. G. J. Scott, Supdt., I. G. S. N*. Company, —proposed by the Secretary, 
seconded by the President. 

John Moody, Esq., llaneegungo, — proposed by Mr. Johi^Stalkartt, seconded 
by the Secretary. 

W. P, Davis, Esq., Bengal Police, Midnaporc, — proposed by Mr. A. R. Bain- 
bridge, seconded by the President. 

W. H. Chcethain, Esq., Merchant, Calcutta, — proposed by Mr. J. Gordon, 
seconded by the Secretary. 

Major C. N. McMullin, Bengal Staff Corps, Umbolla, — proposed by* the Secre- 
tary, seconded by the President, 

Rijoined. — Lieut-Col., J. G. Forlong, B.B., Rajpootana, and J. H. Hutchison, Esq., 
Merchant, Calcutta. 

The following contribdtions were announced : — 

I. — Notes on tho Botany and Agriculture of Malta and Sicily, by Dr. H. 

Clcghorn, — from tho Author. • 

2. — Journal of the Asiatic Society of Bengal, Part 2, No. 1, 1870, — from the 

Society. ^ • 

3. — Annual Report of tho Agricultural and Horticultural Society of British 
Burmah for 1869, — ^from the Society. 

4. — Records of the Geological Sifhrey of India, Vol. 3., Part 1,— from Dr. 
Oldham. 

5. — Progress Report of Forest Administration in Bengal for 1867-68,— from tho 

Public Woiks Department. * • 

G.^Corrcspondence regarding experimental Cotton Cultivation in Lower Bengal, 
—from A, Galslin, Esq. ** 
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7.— The Proceedings and Transactions of the Bcthune Socicly frorif 1859 to 
1869,— from the Rev, J. Long. 

tS.— Journal of the Royal Asiatic Society, Vol. 4, Part 2,— from tho Society. 

9. — Transactions of the Society of Agriculturists of Franco for 1809,— from 
Monsieur A. Jacquemin, on behalf of Monsieur Druyon do Lhuys. 

10. — A small quantity (about two maunds) of Carolina Paddy,— from Board of 
Revenue. 

The Secretary intimated that he had received applications for 60 maunds, but 
the Board have not been able to give more than the above quantity. 

Colonel Wintle oifered 5 maunds from the quantity of seed gathered by him 
last season at Di^*;jDum, which ofler was accepted with thanks, 

11. — Three seers of Kangra Poppy seed, — from the Deputy Commissioner 

Tho Secretary mentioned that He had a portion of this in hand for any one who 

would v^ish to try it, after meeting tho application of Mr. Peppfe of the Opium 
Agency, Ch5ta Nagpore, on whose account it had been obtained. 

12. — Seed of Inga Samun froiq Cejflon, — from Major the Hon'ble E. R. Bourkc. 

The followibg is extract of Major Bourke’s letter regarding this seed 

** I have lately come up from Ceylon, and from a conversation which I had 
with Mr, Thwaites, Superintendent of the Botanical Gardens at Peradinya, 
respecting tho difficulty that we experience in India in getting fuel f r locomotive 
engines ; and on enquiring of him whether he knew of any fast-growing hard- 
wood tree that was likely to prove useful in this way, he shewed me a tree then 
growing in the Peradinya Gardens and which was planted by him some 18 years 
ago, and a huge forest tree it is now. 

“ He was kind enough also to give me some seeds of the tree, and I take this 
opportunity of enclosing you a few of them for your use. lie told mo that in 
about 5 or 6 years it would grow up and be as thick as a man*s thigh, or a 
cocoanut tree. 

“ If this is so, I think possibly it may deserve a trial, as it is a matter of great 
consequence to us in India." 

13. — A small collection of tree seeds from tho Eden Gardens,— from Capt. 
Chrichton. 

14. -*-A further supply of Teak seed,— from J. A. Crawford, Esq. 

(All the above seeds arc available for distribution to Members and the Public 
generally.) 

— Cocoons raised ifrom eggs of the Japan silk moth, and from the Boroo 
Fooloo of Bengal (Bonihyx from Mr. Cristoferis, 

Flokicultukai. Exhibiti' •n. 

Read the following report from the Judges at tho Flower Show held in tho 
Society’s rooms on the 7th April : — 

The show was, altogether, a fair one considering the season of the year. 

The collection of Orcl;>idB was very good. 



There was a larger number of competitors than had been anticipated, consist- 
ing in all of eighteen. Of these, 9 were Members of the Society, and 9 non- 
M embers. These hitter, though they exhibited some good plants, were not 
entitled, under the Kales, to receive any marks. 

Mr. Mowbray shewed the largest number of plants, »«?., 54 Orchids and 
about 45 other kinds, Vebernas, Caladia, &c. For Orchids in flower 87 marks 
were awarded j and for Orchids in bud, and not in flower, 52 mhrks for tho 
rarer kinds— in all 139 marks. For miscellaneous plants, 25 marks, or a total of 
104 marks. 

From the Ilon’hlo Elphinstono Jackson’s garden came the best collection 
of Caladia^ some fine plants of* Coleus^ Begonias and Geranik^% and a few good 
plants of Iresine Ilerhslu; Perennial Phlox, and a few Orchids. Forty-one marks 
were awarded for all these. 

Mr. J, A. Crawford exhibited the best collection (19 sorts) of Ferns, tpcluding 
a Lycopod (Selaginella arboreaj; a few good Geraniums, a small collection of 
Orchids, Ctotons and a few other plants. For the Ferns, Geraniums and Orbhids, 
23 marks were given. * 

The collection from tho Dalhousie Sguarc garden was mostly confined to 
Orchids, for which 18 maihs were aivarded, and 4 marks for Asters— -in all 
22 marks. • 

The Kajah Suttyanund Ghosal showed a few good Orchids, including two fine 
plants of Benanthera eoceima^ for which 10 marks were given; also 10 marks 
for 4 well grown climbing plants of Buginvillea glabra^ Cissus discolor^ Bhynm^ 
permum jnsminoides^ and Aniigonon leptopm—ox 20 marks in all. 

From Mr. C. E. Price’s garden camo the best collection (20) of Geraniums 
(including the “Ivy-leaved”) for which 10 marks wei’e given. Mr.^ Price also 
shewed some well grown Antirrhinimsy and a few pots of Fortulaca^ 

Mr. W. Ter Veen exhibited a fine healthy plant of the Irish Ivy, to which 
10 marks were awarded. ^ 

Mr, W. Stelkartt, submitted several pots of Pinks, double Portulacas, Phlox and 
Verbenas ; among th« latter two fine plants of the striped variety, for which o 
marks were given. 

Mr. Archibald Rogers sent in a healthy plant of* Clianthxis Bpmpimi ribt yet in 
flower, and 2 or 3 other plants. 

Tho Royal Botanical Gardens contributed an excellent collection of plants (120 
in all) consisting of Orchids, Ferns,* (S. American an<k Sikkim) Palms, Coleus 
(Indian and Javan), Aroids, Begonias, Iresines, and other handsome foliaged 
plants. • • 

Among the non-Members, Mr. W. C. Wood exhibited a fine collection (10) of 
Geraniums; Mr. P. A. Collins some good Geraniums and a few Begopias, and Mr. 
G. Livcfi^y, (7) fine OrchMs in full flower, including Thalmopsh grandifora and 
Jkmntkra arachnites. 
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Mr. Must, Apothecary, M. M’s 96th Regiment, shewed a small collection of 
Vegefablcs raised in the ifospital garden at D«iin-Dum under his direction, 
consisting of Bed Cabbage, Knole-Kole, Turnips, Carrots, Celery, Beet, Lettuce, 
Squash and Tomatoes, to which honorable mention was accorded. 

A lUt, in detail, of plants exhibited and marks awarded, is annexed. 

John Scott. 

Calcutta, 1 0. W. BAuTiF/rr. 

^th April, 1870. ) A, 11. Blbchynuen, 

CuLTtVATION OP SlLK In'InDIA. 

a 

The Secretary submitted the following remarks from Capt. Hutton, f.g.s., in 
reply to Mr. Cope’s observations, introduced in last month’s Proceedings, regard- 
ing his JCapt. Hutton’s) paper on Silk Cultivation in India published in a recent 
number of the Society’s Journal , 

“ with reference to Mr. Cope’s remarks on my “ stnhhrn facts** as contained 
in that gentleman’s letter lately published in the Proceedings of the Society for 
the 16th of March, I w'ould request the favor of your permitting me to offer 
a few observations, inasmuch as it appears to me that so far from refuting my 
views, Mr. Cope has completely upheld and confirmed them. He should have 
remembered that my remarks on the cultivation of Silk in India, and especially 
in the Punjab, were general, and as such are fully borne out by facts, for indeed 
few things could more clearly prove ray general correctness than Mr. Cope’s 
acknowledgment that ‘ the experiments made at Lahore and ITmritsir, were not 
such as to warrant the commencement of operations in those localities on a large scale, 
or such as mtdd warrant any Linglwh capitalists in laying out a considerable sum 
with the view of enlarging silk cultivation in Upper India?* 

“Now one of tw'o things is here evident, namely, either that the experiment 
‘was sufficiently successful to warrant the further outlay of capital on an extensive 
scale, or it was so completely a failure as to induce its mcjt strenuous upholders 
to warn the speculator off the ground, and recommend him to prosecute the experi- 
ment no further. This is not t^ie course that success would have recommended, 
but that which common sense and pmdcnce, in the absence of success, would 
surely point out as the most judicious course. Had the Punjab exhibited any 
signs of eventually becoming a good Sericultural Province, Mr. Cope would 
have been the very first to belaud it, but the caution he gives, is quite sufficient 
to show that he, at least, thinks it possible there might be danger a-head. If 
the speculation succeeded so well as to yield a return of 17 per cent, it is 
difficult to perceive for what reason the caution has been put forth, while at 
the same time it is just as difficult to perceive how there could heve been 
such return when Mrl Turnbull, a trustworthy and experienced Superintendeat 
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of Filatarcs, declared the cocoons sent to him from«th6 Punjab to have deterio- 
rated 56 per cent below the standard of Cashmere, as furnished by Mr. Copo 
himself only two years previously. 

*‘Althe time of the experiment it was reported that Mr. Cope had received 
considerable aid from Government in money and other matters, and if after 
re-payment of these advances there was still a profit of 17 per cent, one would 
imagine the prospect to be fair enough; but, on the other band,* if the advances were 
not re-paid then the profit becomes^ altogether fictitious. Into these matters, 
however, I have no wish to enter a step further, it being quite sufficient for my 
purposc^hat Mr, Cope cannot recommend u continuance of experiment. 

I would wish it to be borne in mind that while in 017 "^ l^emarks,’ I have 
not hesitated to record my opinions, yet that I can put forth no claim whatever 
to infallibility : those remarks I believe to be founded on facts and every man 
has of course a right to give an opinion, provided he possesses any knowledge of 
the subject in hand, and no 0 ".e would be more rejoiced than I were Mr. C^e to 
succeed in proving mo wrong. , • 

“ With regard to Goordasporo, however, if Mr. Cope has been able to com© 
at ^ the truth, the whole truth, and nothing but the truth * (often in these cases a 
very difficult matter), there may possibly be something exceptional in its climate 
so as to enable it to stand out like a smiling oasis amidst the surrounding waste. 
The accounts now given, however, of the flourishing condition of the Silkworm in 
this small Paradise, where ‘increased Mulberry cultivation brought an augmenta- 
tion of produce without any diminution of proportionate profit, or any deteriora- 
tion in the worm,' where, in short ‘ the operations which have been enlarged to 
a very considerable exUmt during the last few years, are far beyond the range of 
mere experiments, have proved beyond the possibUty gf a doubt by the quality 
of the silk produced, and by the continued healthiness of the ivorms, mever supple^ 
inented by 7 iew importations of eggs from tvifhotU, that silkworms can be success- 
fully and profitably reared outside, though at no great distance from the foot of. 
the Himalaya mountains.* 

“ Now, unfortunately for my opponents, I possess rather a retentive memory, 
especially upon subjects in which I have been much interested, so that upon read- 
ing this flaming account of success, it at once occurred to me that I had read 
some time ago a very different account of what could bo done by this same suc- 
cessful Sericulturist. Accordingly, referring back to some old pamphlets , } soon 
discovered that in tho outset, so little dependoiicu diS blV. Cope place in tlie 
climate of the Punjab, that he actually proposed, in order to preserve the eggs 
of his Bowbyx Mori, to send them efrom the Ptoifab up to the Mountain Station of 
Durrimsala ! 

“ Here is a clear and tangible proof that it was not then expeefted that the 
insects could bo properly acclimatized fh the Punjab, and l^e subsequent failures 
pifived tho truth of the doubts then entertained. With reference to Jaffir Ali, 
it was at the same lime declared that Jie ‘ iuYariably pWseivedliis eggs in a cool 
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nder ground chamber, or iyhhana' Why was this done r simply because tho 
climate of the Punjab was found to be altogether murderous to these northern 
worms ! It is evident then from this, that the heat of sueli a climate is far greater 
than the eggs can bear, and if it be inimical and destructive to the egg, it will 
undoubtedly be equally so to the insect in every other stage. Indeed, as above 
stated, Mr. C. S, Turnbull, to whom cocoons from Oudh and Umritsur were 
submitted, stated that they had degenerated 66 per cent below the standard of 
Cashmere, as furnished by Mr. Cope only two years before. The loss annually 
sustained by Jaffir Ali Khan, oven when the eggs were kept in tlie tykhana, 
is said to have been ‘from a fourth to a third,* the heat (even under (ground) 
d ryiug up the egg^^vithout hatching them.* 

“ If this can be called successful acclimatisation, then no one need despair ! 
•Which of these statements, however, am we to bedieve ? The former or the present 
one ? Fbr' as they stand they arc in direct opposition to each other; and if the 
lattc^ is to he accepted, then must the climate l»avc undergone some startling- 
si nd vety bencticial changes since 1862 ; for in those days the loss from ‘ one- 
fourth to one-third ’ must either have speedily put an end to the experiment, 
or necessitated the annual importation of fmh stock. 

“Truly, then, I do not perceive that Mr. Cope’s battery has done ranch 
damage to my ‘ stubborn facts* and consequently still maintain the views piit forth 
in ray recent pamphlej on * The Cultivation of Silk in India.* ” 

Experimental trials with Japanese Silk Worm^ in Hengal. 

Read a letter from Mr, G. Do Cristoferis, descriptive of an experiment to 
rear Japanese Silk Worms at Gadee, via Jungj’porc. (See Correspondence and' 
Selections in this Number.) 

' f ^ 

• Miscellaneous Communications. 

1. — From Baron A. Baranowsky, dated 14th April, tendering his best ac- 
' knowledgments for the prompt assistance rendered him in his enquiries regarding 

various Indian products in the shape of fibre.?, silk, cotton, &c., and for a collec- 
tion of seeds, specimens of sorts, and publications of the Society ; all which will 
aid him^n his endeavours towards cstabli-thiTig scientific and commercial relations 
between the East' Indies and Russia. The Baron promises to reciprocate in 
connection with the Agricultural Societies of Russia. 

2. -<From Major C. McDougall, Deputy Superintendent, Central Stud^ 
acknowledging receipt of -a packet of Braisiluin grass seed {Panieum spcctahiU) 
which he has made over to the Koruntadhee Stud DopOt and requesting further 
supplies for the Ghazeepore and Buxar Depots.*^ Ever / care will he taken of this 
seed, and a report supplied as to the result of its culture in these Depots. 

• Hutton on the Restoration of the Silk worm, Part 1. ' 

Ibid— -and “Powlett's Report in ProceediogH, Agricultural, and Horticultural Society of 
IiiOia/'-Oth July 1862. 
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Tlic Secretary iiUimatcd he had inimcdiatoly compHid with this request. 
About JO packets had already been distributed lo various parts of the country, 
and ho had still a small quantity remaining to meet the demand of any other 
persons desirous of introducing this valuable grass. 

3. — From E. C. Bay ley, Esq., Secretary to Government of India, applying, 
on behalf of the Government of Madras, for 50 pounds of Rapesced for experi- 
mental cultivation. — Steps have been taken to meet this requisition. 

4. — -From the Deputy Commissioner of Sconce, applying for cuttings or plants 
of Rhcca for the use of the Local Fund Committee, who arc desirous of making 
an experiment with a view of introducing u.e cultivation of this valuable fibre- 
yieldcr into that district. * 

The Secretary stated he had been under the necessity of replying to this— of 
which many similar applications were constantly being received -to the effect 
that since the resumption by Government of the Society’s garden, they diad not 
been in a position to meet them, 

5. — From *11. Rivett-Carnae, Esq,, Cotton Cammissionor, appl 5 'ing jfor certain 
kinds of seeds for trial at certain cotton seeds farms established in the Central 
Frovi ices and the Berars. 

r>.— From Captain JL P. Lovell, Snpcitntendcnt, J*. 0. Company, agreeing 

to allow tlic Society one ton annually, free of freight, for seeds indented for from 
Australia. 

7.— Form John Scott, Esq., presenting, on behalf of Mr. Stirling, a paper on 
the Roses in cultivation in the Royal Botanical Garden. (Transferred for publica- 
tion in the Journal.) 

In connection with the Report of the Judges on the recent Show, it was moved 
by Baboo Peary Chand Mittra, seconded by Dr. Tonncrr(^ and resolved— » 

That the Council be requested to consider the Rules for the Monthly Exhibi- 
tions and report on them," 

Mr. Mowbray Abmitted a plant of Dendrobium fomosumy for whicli 4 marks 
were awarded, and a very fine example of JEridcs nj/incy lo vhich G marks were 
given. 


Thundai/y ihv \^)lh of May, ft 70. 

Bav.do Pkary Cuand Mittra, V.P., in the ChuU. 

Read a letter of apology from the President for not being able to attend. 

The Proceedings of the last General Jlceting w'crc road 8nd foulirmed. 

The following gentlemen were elected Members Messrs. C. E. Hudson, C. J, 
Wilkinson, J. Hurst, John Moody, W. P. Davis, W. Ift Chcctham, Captain G. J* 
Scott, and Major C. N. MeMulliu. 

The names of the following gentlemen were submitted ns^ candidates for 
clcolioii ^ 

Lalla Lushmiuaraiii, Zemindar, Bareilly, -^proposed by Mr, George Benson, 



xjcvt Pm«e3ing$ afih 8»(^. 

B. B. PriogWi Esq., Bod^pu Tea Garden, Assam,— proposed by Hr. H. II. 
Sutfaerlandy 

J. Ward, Esq., Ohief Accountant, E. B. Railway,— proposed by Mr, J. M. Brandi®* 
Captain J. 11. Willoughby^Osborne, Revenue Survey,— proposed by Mr. W, 
G. Wagentrieber, 

Robert Roberts, Esq., Chief Auditor, K L Railway,— proposed by Mr. Cecil 
Stephensoof, 

Meer Shabamut Alii Ehan, Bahadoor, Superintendent of Ruttceana, 

The above were seconded by tho Secretary. 

The following contributions were announced 

1. — First Annyc/ Report of tho Sanitary Conimission for Bengal for 1863, {2 
copies)— from the Government of Bengal. 

2. — Progress Report of Forest Administration in Oude for 1868-69, and of 
British .Bjinnab for 1867-68,— from the P. W. Department. 

3. — Annual Report for 1869 of the Cape of Good Hope Agricultural Society,— 

fronf the Society, • v 

4. — Journal of the Asiatic Society of Bengal, Part 1, No. 1, 1870,— from the 

Society. c 

(5.— Report for 1869-70 on tho Ehoosvoo Bagh at Allahabad, by S. Jennings, 
Esq.,— from the Author. ^ 

6. — A large supply of double Zinnia seed,— from C. E. Blcchynden, Esq. 

7. — Seed of a Dodanm {dioeca from S. Jennings, Bs j. 

“ This plant writes Mr. Jennings— is a native of tho Punjab, and is be- 
coming a favorite in the N. W. Provinces on account of its brilliant light green 
shining leaves, fresh in the dryest and hotest weather. It will quite supersede 
the old fashioned * Mehndee* To make the hedge sow tho seed in a nursery, 
pick out the, plants when 3 or 4 inches high and plants them in a double row 6 
inches to a foot apart. They should have plenty of water when young, and 
not be over-clipped until over 4 feet in height. They may tteu be treated like 
I£e?Mdee and trimmed to shape.” 

8. — Seed of Lmmma meineay-—from R. W. King, Esq.* 

Mr. King is doubtful whether this creeper will grow in the climate of Calcutta, 
but the seed he s^nds being gathered from an acclimatized plant raised at Ranchee 
in Ch6ta Nagporc, may possibly come to something. It is a pretty creeper” 
—adds Mr. King— “ but will not stand the sun like most of the passion-flower 
tribe ; the flowers da ntf„ last long, but it ii worth growing.” 

Mr. Scott, Curator of the Botanic Garden, says he raised this pltuit repeatedly 
from imported seed, but never succeeded in keeping any of the seedlings over the 
hot season. He hopes, however, for better success from acclimatized seed. 

9. — A Bivall collection of seeds of ornamental trees,— from Mr. George Bartlett. 

10. ^A few kinds of seeds of ornamental trees)— from the Maharajah of 
Burdwan, 
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11. —Seeds of Foinoiam from A. Coaijon, Es^. 

12. — A sample of Indian Rubber from Gooch Behar,— from Col. J. 0. Hau^hton. 

Colonel Haughton fiends this caoutchouc with the view of ascertaining whether 

it is marketable and its probable value in Calcutta. Mr. Linzie of Messrs. Lewis 
Bailey & Co., values it at from Rs. 45 to 50 per bazar maund, it being of 
the first quality.— •“ So fine a grade is rarely seen in the bazar, and 1 have no 
doubt that a lot similar to sample would meet with ready sale.’' 

Australian Firld Seeds. 

Submitted a useful report, dated 2n(f May, from Mr. F. Halsey, of Umiitsur, on 
the Australian Field Seeds received by aim from the Society in October last. 
See Cormpondmec and Selections, (It would be very desirablfe'ij other recipients 
woulii* follow Mr. Halsey’s example. Every applicant for these Australian field 
seed received a similar printed list, with a request to favor the Society with an 
impartial report on the result of their sowings, and as to the kind best, qdapted 
for cultivation in their respective districts.) 

Imvuovement op Seed* by Selection. . 

Read a communication from Mr. J. G. Robertson, Assistant Settfement Officer, 
dated Meerut, 16th May, on the above subject, and submitted the specimen of 
wheat therein referred to. See Cormpofuknee and Selections. 

Suggestion pok tub introduction op Fruit Trees with ornamental 
BLOSSOMS INTO FloWER GaRDENS. , 

The Sccretaiy submitted a letter from Mr. Henry Cope, dated from Tours iu 
France, on the culture of handsome flowering fruit trees. See Correspondence 
and Selection, 

Floral Notes. 

• w 

Extracts from several letters regarding ornaments plants were next t ead 

Mr. Grote writing from London, 24th March, observes, — “ We had some good 
Orchids at the Kensington Show last week. Vanda cmrulescens from Burmah , 
will be a great favorite. Some of the prettiest accession to jur Orchid collections 
have como from Burmah ♦ ♦ Schiller’s Fhalcenopsis has been prominent 

at our late exhibitions. One of our common Cedogyms too was iu great show 
at the lost, C. crisiata\ the yellow variety of BendMium Fmmii is a Tnagni- 
ficent thing.” 

Dr. Thomas Anderson, in a letter dated Loudon 15th April, remarks ; — ^ 

“ 1 went to one of the Horticulturdl Society's oxhibiflonS* a day or two ago. 

1 was much pleased with the magnificent show of Azaleas and Mododendrons, 
The orchids were good but there ^woro not many of them. Among Asiatic 
ones, which wo seo oftenest in Calcutta, were a splendid block of Bendrobitm 
Jenkirnii, FhalcenopsU SchiUeriana with a panicle of flowers about 4 f(*t long and 
covered wiJiJi bloom \ some fine Cypripedium^ and a good^sbow of Bendrobium 
}wbilc, All tlicsc plants though well grown had flowers far inferior in colour to 
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what wc see ia Calcutta. There is a great rage for palms for dccoraling tables 
and rooms. None arc prettier than young Calami^ Livisloms and Chamcaropsy and 
our dinner tables in Calcutta, and drawing-rooms too, might* often he graced by a 
few pots of such palms.” 

Mr. Samuel Jennings, writing from Allahabad, 20th April, observes : — 

“ You remember how 1 used to he plagued with the attacks of crickets and 
cockroaches on my Orchids. Nothing of the kind has happened here— every 
flower duly opens, and every root is perfect and uninjured. I have adopted a new 
method of mounting the smaller orchids, which is a vast improvement on our 
old clumsy fashion of attaching them to hiigh blocks of mongowood. 1 use 
teak- wood board '•Hoout 18-incli by 9 and \ of an inch thick, the plant is attached 
to the centre of the board— protected with moss, by copper wire and tacks in 
the usi4al way ; the whole coneeru is light and neat, and hangs close against 
\vall like,. a picture, aud the root seems to adhere quite closely to ilio smooth 
surface. A great advantage of this plan is, that there is no danger of injury by 
while ants. I have rimhctm^isy BendroheSy and O'ruks mounted in this manner, 
which, when in flower, make pretty drawing-room ornaments, weighing not more 
than a few ounces. 

“ I have now Moss grown in the same manner, but on large planks, 5 to 0 foot 
long, covered with hill fern and small orchids, &c. &e., in perfect heaKli, the Moss 
itscU' growing as it never grows in Calcutta, 

Amongst the novelties 1 have at present arc three beautiful Begonias. 

1. Begonia BoUviense, a new variety, with a delicalo narrow shining leaf, 
the flowers are Brilliant scarlet, something in the way of u fiischia of large size, 

It ia a splendid plant. 

2. “ Princess Charlotte,” a very fine variety of Begonia Rex, leaves 
large and hairy, under side green with prominent red veins, upper surface hands of 
chocolate and silver. 

3. Begonia “Mr. Stuart Low,’' a pretty variety with a roundish leaf, French 
grey spotted thickly with white. 

“ Some of the blush Geraniums arc also very beautiful and vastly admircd» 
but I fear they will not live, though now” in fine condition, the newer leaves arc 
alrcadjr turning yellow, though no roi U yet apparent. I have applied powdered 
sulphur. What would you do to save them ? 

“Of Roses I have managed to save a few new varieties, “ Miss Ingram,” “Duke 
of Edinburgh,” “Baroness Rothschild,” and “ Clothildo Rulland.” One or two 
Orchids have flowered which were new to me. Lcndrohiiim churneimy with a pure 
waxy white flower, crisp I'p w'ith a bright scqrh t .‘'tain down Iho centre ; a very 
lovejy TleaUdne^m in the way of “ vosea ” but 1 think larger pink sepals aud 
petals, criiuson lip with a slight blush stain upon it, and Oneidiiim gntlaimny a 
very good species with a greenish llow'cr siq)ottcd with red. I do ncjf know if 
you are acquainted with it. Another plant I might name which I never could 
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keep In Calcutta, is here in most vigorous condition^ 1 mean Plcione maculala a 
native of very high hills and a cold pure air. 

I have also sucdcodcd in raising from seed two new Australian Casurinas 
several Acacias, Gums, Swansonia, a creeper now in flower, and the splendid 
Clianthus Dampicrit which Mr. Warwick of Cawnpore has flowered. It failed 
with mo.” 

Tho Secretary stated that Mr. Scott, Curator of the Royal Botdnic Garden, 
had obliged him with the following remarks in respect to Mr. Jennings* letter • 
I am glad to see that Mr. Jennings is managing his orchids and other things 
so well. I hope it may be a permanent . uccoss : though I much fear its being so 
with such things as moss^ and the little Uny hill ferns whiclfli jowamongst it. I 
have often had these in lino order from tho hills in tho cold weather, and they 
were all that could he desired until tho hot season, when nearly one and all went 
oU'. The mode which he adopts for orchids is that practised generally by.Ijjuropcaii 
Nurserymen, and of course looks much neater tlian that in vogue here. 
Tho Ikijonins arc I believe new to India. No (kiuht it is the heat alone ^^hieh 
is causing ’the discolouring of his geranium leaves, and for Which of course 
applications of sulphur will do nothing, ^ic only hope is in cooler quarters ; they 
sliouhl also bo watered sparingly, mijjrcly enough to keep their leaves from 
* flagging,* Exciting tho least possible growth. I do not think tlio OncidiumguUatum 
has yet been flowered in Calcutta. Bendrobiim churncim has. I have Pleione 
immlaia and other species even now in fair order, hut I am l)y no means sure of 
so keeping them until next cold weather, J ust now they arc manageable, tho 
high temperature with the saturated atmosphere of the rains is the trying time for 
them here.’ * 

Mr. R. W. King of Ranchi (Chota Nagporc) reports that ho has succeeded most 
satisfactorily in raising double Portuheas this Ts the sccoi^ season of 
growing tho double ones, and I think them so much more beautiful than tho 
single, that I shall never grow the latter again. I will save some seed for you.” 

Miscellaneous Communications. 

• 

1. — From Secretary, Government of Bengal, enclosing copy of letter from 
Officiating Superintendent, Royal Botanic Gardefis, with a ft^w small ^samples 
of Cotton collected in the small experimental cultivation being carried out in 
the Garden. 

2. — From the same, conveying the thanks of the Licuff-Gcwernor for tho eggs 
of Bombtjx textor^ forwarded to tho Acclimatization Society of Now South 
Wales, Sydney. 

3. — From U. Rivett-Caruac, Esq., Cotton Commissioner, requesting, with 
reference to his previous application, submitted at the last Meeting, tlwt the seeds 
may be I'qj: warded to the Assistant Cotton Commissioners at Akola, Oomraoltce, 
mi UingungUal. -Complied with. 
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4.— From tho Secretary, Cape of Good Hope Agricultural Society, roturoing 
thanks for Part 4, VoL 1 (New Series) of the Society’s Journal. Mr. Holding 
writes as follows : — * 

**1 hopci that my last letter per Steamer ^^Chiltcm,” together w'ith tho samples 
of Cape silk, will have intimated our anxiety to acknowdedgo your kind efforts 
to meet our wishes respecting Silk, &c. The lady to whom 1 then alluded as 
having been sent to Europe by the Government to acquire the art of reeling has 
just returned with certificates of her proficiency in all branches of sericiculture, 
and as soon I can procure some skeins of silk reeled by the new machinery which 
she has brought with her they shall be forwarded by tho earliest opportunity to 
Calcutta. Accept^Vi* best thanks for vol. I part IV. (New Series) which is a most 
interesting addition to the other volumes, that have proved in many instances 
most valuable as works of reference on certain subjects in conn('ction with new 
industrid, products. We have had, I am happy to add, no sickness this year 
amongst the worms from European seed ; and should w'c be fortunate enough to 
receive a favorable report of the eggs which were sent to the Europeatr market in 
February, we chall probably be able to establish a new branch of iildiistry and 
one far more remunerative to the colonists than the cxix)rtation of cither cocoons, 
or silk in skeins.” (Mr. Holding’s previous letter and report on samples of silk 
were submitted at the Monthly Meeting in February last.) 

5. — From Mr. Geo. Bartlett, conveying his acknowledgments for his election as 
an Associate Member ‘of the Society. 

6. — From Lieut. J. F. Pogson, returning thanks for his election as a Correspond- 
ing Member. Mr, Pogson also offers a few remarks in reference to the impor- 
tant subject of food for cattle 

“Tho question of Cattle fodder has engaged my attention for some lime* 
From Goveroment elephants to plough cattle, starvation seems to be the order of 
the day, audit appears to me that unless some new kind of fodder is introduced, 
things will go from bad to worse. If I may believe all I hear, tho ‘ Bromus 
*Schraderi* or ‘Australian Prairie Grass,’ is just the thing suited for India. It 
grows to 3 feet in height and more, and would be first ^ratc catilo food and 
elephant fodder, and as the heavy mortality amongst Government elephants is 
nscribedrto want of quantum svtff of proper green food, the introduction of this 
grass would perhaps put an end to it. 

“ The Society could get the seed direct from Australia at a cheap rate, though 
35 lbs* per acre seems a lot to sow. • 

“ 1 should also like to see summer and winter Tares tried in this country. 
That the Tare was cultivq^d in the Holy Land, even during the time of our 
Lord and Saviour, is proved by Holy Writ. But the Taro has not travelled 
towards India, and perhaps has died out in Palestine. Be that as it may, the 
future wants of India include food for Cattlp, and modern science tells us that it 
is much cheaper to grow cattle food than to trust to Providence to providq a 



gratuitous supply. Besides this, the day is coming w]ien every acre of good land 
will be made to produce its full value, and the sooner the lazy and apathetic men 
of the county learn that cattle have their * Rights * as well as their proprietors 
the better.*' 

The Prairie Grass** and Tare referred to by Mr. Pogson have been imported 
for the last ior 5 years by the Society with the collection of Australian hcM 
seeds, and widely distributed oyer the country. (See Mr. Halsey's report, ante.) 

7. — From Messrs. Vilmorin, Andrieux & Co., of Paris, intimating the dispatch 
from Bordeaux per Imperatriee JSugenie of ilie consignment of seeds — vegetable 
and flower — ordered by the . Society. 

8. ~From Messrs. H. landrelh and Son of Philadelphia, Sildosing invoice of 
seeds which they are about forwarding pid Liverpool, in virtue of the Society s 
order. 

For the above communications and contributions the best thank of the Society 
were accorded. 


Thursday^ the *lith of June^ 1870. 

• J. A. Cratvfobd, Esq., President, in the Chair, 

The Proceedings of the last General Meeting were read and confirmed. 

The following gentlemen were elected Members 

Lalla Lushminarian, Captain J. H. Willoughby-Osborne, Messrs. R. B. 
Pringle, L. Ward, Robert Roberts, and Meer Shahamut Alii Khan Bahadoor. 

Tho names of the following gentlemen were submitted as candidates for 

election * 

Colonel S. Becher, Commanding troops at Delhi,— proposed by Mr. Andrew 

Stirling, seconded by Mr. Pigott. 

Dr. R. A. Barkei, Civil Surgeon, Serampore,— proposed by Mr, B. J. Yate, • 
seconded by the Secretary. 

D. W. Campbell, Esq., Locomotive Superintendent, E. I. Railway, Jamal- 
pore, — ^proposed by Mr. Allan Stokes, seconded by Mr. H. Carrick, 

D. G. Herklots, Esq., Agriculturist,— proposed Ry Colonel 0. Wintle, 
seconded by the Secretary. 

Baboo Punchanana Mittra, Calcutta,— proposed by Baboo Protap Chundcr 
Ghoso, seconded by Baboo P. C. Mittrk. 

of Eaj Shewhur, Tirhoot,— proposed by the Secretary, seconded by 

Mr. Crawford. . • 

Mr. J. A. Gregory, Calcutta,— proposed by Baboo P. C. Mittra, seconded 

by Baboo P. C. Ghose. • 

Dr. Howard, Civil Sur^n, Oomraottee,— proposed by Major W. Nembhard, 
aeconded by the Secretary. 
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Wni. Bull, Esq., Residqnt Engineer, Oude Railway Company, IiUcknow,— 
proposed by Mr. C. Chambers, seconded by Mr. II. Carriek. 

F. S, M, Rioeb, Esq., Rosekandy, Cachar,— proposed by Mr. B. D. Colvin, 
seconded by the President. 

President, Municipal Committee, Allyghur,— proposed by the Secretary, second- 
ed by the President 

n. Robarts, Esq., Indigo Planter, Bellah, Allyghur, — proposed by Mr, J. 
Gordon, seconded by Sir John Wcniyss, Bart 

8. Crcswcll, Esq., Calcutta,— -proposed by Mr, M. Henderson, seconded by 
Mr. W. Pigott 

E. Buck, Esq.f^^s., Furruckabad, —proposed ' by the Secretary, secondqd by 
Mr. Crawford. 

Eejoined—Y, S. Growso, Esq., c.s., Muttra. 

The following contributions were announced ; — 

1. — How to dcvclopc productive industry in India and the East ; by P. U. 
Cola, 1 — from the Author. 

2. — Report of the Bombay Chamber of Commerce for 18C8-C9,— from the 

Chamber. ' 

3. — India as a source of Cotton suppiy ; by Isaac Walts, Secretary, Colton 
Supply Association,— from the Author. 

4. — Records of the Geological Survey of India, Part 2, Vol. iii,, May 1870,— 
from Dr, Oldham. 

5. — Ditto, PartSL 1 & 2, Vol. iii.,— from Government of Bengal. 

6. — Journal of the Asiatic Society of Bengal, Part 2, No. 2, 1870,— from 
the Society, 

7. — Se'id of the Black, Opium Poppy, — from Dr. J. D. Hooker. 

8. — A smull sample of wheat, —from Mr. J. A, Stunner, 

9. — A sample of raw flax from Purneah, — from Mr. P, Burke. 

10. — A small sample of Nankin raw Cotton, and Cloth made therefrom at 
the Central Jail at Nagpore,— from Dr. John Brake, Inspector-General of Jails, 
C.P. 

11. — Gum of the Coortah** tree of Cachar,— from Mr. C. Browmlow. 

Wheat. 

The Secretary announced that he had distributed the small quantity of 
the fine wheat, raised at Meerut by Mr. J. G. Robertson, presented at the last 
Meeting, to Messrs. Bridgman (Goruckpore), Sturmcr (Ghazeepore), Halsey (Umrit- 
Bur), Jennings (Allahabad), Capt. Farquhar (Poosa, Stud) and Colonel Wintle 
(Dum-Dum), who had all promised to give it tleir best attention, and report the 
result in due course. Mr. Bridgman, who has for many years been much inter- 
ested in thef introduction of good descriptions of cereals and grosses, writes oa 
follows on the subject. of the above mentionbd grain and on wheat goneially 
I have to thank you for your obliging letter of the 28th May, and the 
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fepori which accompanied it. 1 shall be very glad to have a small quantity of 
Mr. Kobertson*s wheat seed to dcperiment with. As his fine seed has been 
produced by very high cultivation, I rather fear that on being submitted to 
ordinary cultivation it will revert at once to ordinary seed. The thing which 
it is desirable to discover is, it appears to me, a variety of country wh^t, the 
accidental product of nature, of which the qualities shall excel those of ordinary 
wheat, especially in abundance of produce. With that view, at harvest time in 
the spring, I sent notice to my tenants to bring to mo all the ears they could 
select when reaping their wheat, of wliich the length, exclusive of the beard^ 
should he 5 fingers or 3^ inches. For such ctua 1 paid them half a pice each, and 
for ears of 6 fingers (4i inches) I •offered them 2 pice each. I Sl^-adned but few of 
the latter, but of the former I have got a goodly quantity. I propose to sow 
them both separately in my own ground next season; and from each 1 have 
selected the largest grains to be sown apart from the rest. I do not prgppse to 
subject them to exceptional cultivation, because I think that might lead to fallacious 
results, and dbfeat tlic object I have in view. .It is, of course, of much importafico 
to prove to na'tive agriculturists the pecuniary benefits of high and 'careful culti- 
vation. This Mr. Robertson’s experiment ^oes very fully. But in this part of 
the country the introduction of an improved system of cultivation would be a slow 
process if atibndcd by much additional labour. They are better satisfied with 
a .small crop produced by little labour, than a large one which costs them much 
trouble. There are occasional exceptions, however, to this isharaeter, through 
whom an improved system may be gradually introduced, and 1 shall not lose sight 
of the result of Mr. Robertson’s experiment. To give, however, seven waterings 
to a wheat crop, Avould not bo practicable on a large scale to any cultivator, 
however enterprising and industrious he might be.” ^ 

Mr. A, J. Sturmcr (writing from Ghasieeporo) acknowledging the^ receipt of 
Mr. Robertson’s wheat, takes the opportunity of sending a small sample of 
wheat raised from Australian stock, supplied him by the Society three years ago. 

“ The first year” — observes Mr. Sturmcr — “the produce did not come up to the 
seed sown ; the second y^ar rust attacked it ; the third year (last) 1 got about 
8 mauuds to the bcegah. If you would like any for distribution, 1 shall with 
pleasure send the Society a maund or two. Whal do you think the prke of 
such wheat would be in Calcutta ? ” 

Baboo Peary Ghand Mittm said that this wheat is a good description 
similar, but superior, to “Doodeea,” thcsigh rather small indhe grain, value rupees 
3-4 per maund, or perhaps a little more if equal to sample. 

Bbaz&iUN Grass. 

The Secretary mentioned that although he had distributed the Brazilian grass 
seed (Panieuyi^ speMile) received from Dv. Hooker in December last, to upwards 
of d(i applicants, the demaud had been so much greater than the supply that he 
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had been obliged to solicit ^at gentleman's kind offices for a further quantity'. 
Amongst others who had applied, were the Collector of Kandeish for the Model 
Farm at that station, and Major Woodcock, in charge of the Ooyemment Garden 
at Lingsoogur, in the Deccan, who both required large quantities. Mr. Bridgman 
reports that he has two plants now raised ; “ I may th^eforo hope that moro 
will grow when the remaining seeds are sown at the beginning of the rains ; but 
these two will, I trust, be sufficient to secure to me this yaluablo plant.’* The 
Secretary added that if those who succeeded in raising this grass would remember 
to send seed to the Society in due course we should soon be independent of any 
thither importations, and a moat yaluable grass be thus generally introduced 
throughout Ix\di!C * , 

Gum op the “ Coortah ” Tree of Cachar, 

The JSecretary next read the following letter from Mr. Charles Brownlow 
of Gachar in respect to the ahoye Gum : — 

have just forwarded q larger sample of the gum of the “Coortah,** 
Sapotaeea, This tree is called by the Calcutta coolies here the Jungly Mhowab. 
The flowers are smaller and not so flejhy, nor so sweet as its cultivated congener, 
but they are pleasant to the taste and ^ would probably yield spirits if distilled. 
My particular object in sending the sample of gum is to ascertain its probable 
value for telegraph cable and other purposes, and I hope the quantity will prove 
sufficient for experiment. A sample 1 sent you a couple of years ago (in June 
1866), was altogether too small for the purpose. 

“ 1 am well assured that if this gum fetches anything like the price of Gulta 
Fercha, the quantity the district could produce would be very much greater than 
that of India Eubber, because the tree occurs in large numbers (very much larger 
than Indif Rubber) in \il virgin forest lands. 

“ The mode of tapping is somewhat different : the gum docs not consolidate 
into leaves on issuing as the India Rubber, and Bamboo joints must therefore be 
placed under the grooves cut in the bark ; these gradually fill and are emptied into 
a larger vessel, the milk is then boiled or else dried in tl^ sun to a proper consis- 
tency. Coortah timber figures largely in the local timber market ; it is a second-rate 
wood^ with a pink or red heart, and white sap wood, which soon rots out of doors 
and on the ground.” 

It was agreed to send this gum to Dr. Forbes Watson of the India Museum 
for report on its qualky and applicability<for purposes for which Gutta Percha and 
Caoutchouc are employed. 

, Flax. 

I. 

Mr. P. Burke of Pumeah in forwarding the sample of raw flax referred to 
under the head of contributions, writes regarding it as follows 

“ liy object in sending the fibre is ^ ascertaidf its market vaVte> and if it 
would find sale lu GakuUa. 
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**At j^osdnt linseed is grown for tlie seed alonoy^and the stalks from which 
the fibre is extracted is burned or thrown away ; if all this waste could be turned 
into fibre for the Eugfish market at rates sufficient to pay for its extraction, and 
the trouble of collecting and inyesting money, it would be so much money 
added to the resources of the district, as well as affording profitable occupation 
to hands that are not now used in field-labour ; and all this without any extra 
outlay in cultivating the linseed, for the seed pays for the expense of cultivating 
as well as leaving a smalirprofit’* 

Mr W, Stalkart remarked that though short in length this flax is of good 
strength, and would be very serviceable for canvas making, and if kept up . to 
quality in large quantity would bb worth Rs. 8 a mauud. * 

Cotton. 

The next subject that came under consideration was the sample ^of raw 
Nankin Cotton, and cloth made from it in the Nagpore Central Jail. Dr. Brake 
states, he believes the seed was originally obt{|iined from the Society, and nbw 
the whole process from sowing the seed to making garments from the cloth is 
conducted within the jail-walls. “At presejt*’ (adds Dr. Brake) “the demand 
for Nankin cloth exceeds the supply, hut } am having a large stock of laud in and 
near the jail* sown, and have forwarded a small quantity of seed to Puch- 
murree, a hill-station in these provinces, now under tri^ as a Sanatarium.*' 

■ • This cotton is of good quality, and the cloth was admired by the Members 
present for its great strength. Dr. Brake was requested to send a larger piece 
for a fair examination and report. 

In connection with the above, the Secretary read the following extract of 
a letter from Mr. Burke : — •. ^ 

“ Some years ago 1 addressed you on the subject* of Cfotton cultivation, and 
have ever sinco made trials directly or indirectly, as well as observations on 
the subject, with the same result— v«., the plant grows luxuriantly, gives a 
very heavy yield of good Cotton (2 to 300 pods to a plant), but nearly all tha 
pods w ere destroyed by % small caterpillar. I had the diseased pods bottled up, 
and ascertained the kind of pest wc had to deal with, but could hit on no remedy, 

“I am going to make another trial this year oif long-staple^ acclimatized 
seed procured in the district.” 

Culture or Potatos in Purruckabad. 

• • • 

Mr. Buck, Settlement Officer at Purruckabad, expresses a vrish for any infort 
niation on the following subject, and will be obliged to ayy member of the Society 
who can give it 

“ Potatos are extensMy grown in the vidnity of Purruckabad. Tl^ ground 
is loaded with the coarsest manure, ofteq the produce of latrines. The amonn- 
per aero ia olften from 300 to 400 bullock-loads. Potatos, arb grown every other 
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year with tobacco and * i^ukka ’ intervening. The result is that of late years 
the potatos have deteriorated and (in consequence probably of over-manuring) 
are universally diseased, deficient in fiavour, and appear wanting in starch. 
Would not bone-manure be beneficial ? If so, in what way should it be prepared. 
The cultivators who grow potatos arc generally Kachies^ the most intelligent 
and painstaking class in the North-West, who would spare neither labour nor 
expense if they could profit thereby ; as it is, they frequently spend as much as 
20 rupees per acre for manure alone. Some of them have tried Saltpetre and 
Indigo seed in addition to the coarser manure, and the former has certainly been a 
partial success. Any information on the subject will be acceptable as to the pro- 
per treatment of tihe soil for potatos.** 

Silk. 

In ,bi 3 communication on the subject of Cotton, Mr. Burke offers the follow- 
ing remarks as to the cultivation of Silk in Furneah 

j^bout 6 years ago I made r trial on Silk. I imported diseased worms 
from Maldah,* the fly crysalis was brought in the silk cocoon. I had the worms 
fed on uncultivated mulberry of all k'uds, as I had no mulberry cultivation from 
March until June. The cocoons increased 25 per cent, in weight. I cut the 
worms out of 100 of the imported cocoons, and the same number out of the 
acclimated cocoons, and found the last to have increased in weight ; but during 
the rains, for want of proper food, they fell off to tl)e < original weight, but 
improved with the dry season. As it rained very heavily and incessantly 
during that season, and the supply of food was very precarious, many of the 
worms died, hut the greater portion recovered on the weather clearing up. Tlie 
fly, which was imported with the silk-worm from Malda, attacked the worm 
in its 3rd or 4th generation, and destroyed a good many worms ; but I had the 
diseased worms bottled up, and discovered the kind of fly which caused so 
much damage. A remedy was easily devised by throwing a cover over the worms 
that would keep out the fly ; but as I had no plantation of mulberry trees, I had 
to abandon the experiment with the intention of resuming it as soon as I could 
get up a small plantation. 

“ The whole of this district is perfectly well-adapted to the rearing of the 
silk- worm. The mulberry grows without care, and the worm thrives as well 
as in the neighbouring district of Molda. It only requires a littlo money 
and a supply of good ttiulberry, with a bdtoh of good cocoons. 

“Any information, &c., required about this part of the country will bo 
given, and I would not mind helping to ^tart a si k factory, or join in one if 
necessary, if the necessary plants or seeds could be secured.** 

In connection with the above the Secretary submitted two letters from Dr. 
Bennett, Honorary Secretary of the Acclimatization Society of N. ,8. Wales at 
Sydney. The first acknowledging the safe receipt of eggs of the annual 
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Bilkwotm (^^Boro jPooIoo*’} Bmhyx textor^ and promising to communicate further 
particulars by an early opportunity ; and the second, in respect to the case of eggs 
and cocoons of the*Eriaor castor-oU silk- worm {Attaeus JUimt) which were 
despatched about four months ago« This second has unfortunately proved a failure, 
as shewn by the following extract of Dr. Bennett^s letter 

Your favor, dated 11th February, advising us of the despatch of the package 
of castor-oil silk -worms, arrived in due course, together with the case itself. 

‘*We think you have exercised excellent precaution in adopting the two 
methods of packing, and that it is vei^ probable we may yet effect the introduc- 
tion of this most desirable species of silk -worms in the present instance. Wa 
have not been so fortunate as to have any success. Upon landing, the box 
was found to have been roughly used — so roughly that the soil in the Wardian 
case had been turned over, covering the ova and burying most of the cocoons in 
one part. The young ricinous plants had manifestly been dead not less than three 
weeks and the glass broken. In the other compartment everything was firm, 
except that the lines attaching the cocoons thp cylinder were loose, and the 
strings adrift. The cocoons must have been good, for all but thre*e had 
emerged, including all in both compartments, and probably some bad been alive 
until within quite a few days of arrival^ * * * 

Upon Consultation we can discover no reason why we should not succeed, 
and this Society trust you will continue us your most valuable assistanco 
this season, for according to Mr, Brady’s opinion the period •at which this letter 
should reach you, and for some weeks after, would be most propitious for despatch, 
and the immediately succeeding time the best for this particular worm to arrive 
in this hemisphere. Wc should, therefore, feel greatly obliged if youwill afford 
us your valuable co-operation, and repeat the exp^iment as soon as practicable. 

“ We have official despatches from your GovemmSht this moment to hand, 
to wtich we will reply by next mail ; in the meanwhile we beg you to accept our 
best thanks for your kind attention.*' 

The Poisonous Properties op Andromeda. Ovalifolia. 

The Socretery next drew the attention of the Meeting to a paper by Dr. 
Cleghorn, published in the Society’s Journal, YoV 14, on the ^poisonouj proper- 
ties of certain species of Andrmtda, more especially in respect to A. tvaUfolia, 
so common in our Himalayan stations ; and to another paper from Mr. Landclls, 
in Vol. I, New Scries, on the agricultural capahilitiiip o^ tlie Hazara (wuntry. 
In this communication, Mr. Landclls refers to the mortality amongst goats and 
sheep in that locality caused by eating of a particular shrub. Mr. Landells 
submitted the leaves of this plant to the Society, which he (the Secretary) not 
being able to get identified here, had forwarded by a recent maU to Mr. Grote for 
snbmiisiion to Dr. J. L.*Stewart (gj; present in England), who had cxplor^ the 
flora of H-’rare and Khagan, and published an interestag paper thereon in the 
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Society’s Journal. Mr. Grote mentions in a recent letter that Dr. Stewart had 
compared this specimen with harbarium specimens at Kew, and pronounced them 
to belong to Andromeda ovalifidia. The Mage of the plant,* Dr. Stewart states, 
yaries considerably. 

Miscellaneous Communications. 

The following lettters were also read 

1. — From J. Hunter Blair, Esq., Honorary Secretary, Government Experi- 
mental Farm at Sydapet, Madras, enclosing a report by Mr. Robertson, the 
Superintendent, on horse-gram (Kooltee) Doliehoe miflorusy as a green fodder 
plant under dry cult^^^ation. 

Mr. Blair was requested to favor the Society with a quantity of this Bean for 
rial in Bengal. 

2. -— From F. Halsey, Esq., Umritsur, in reference to Bodonm Burmamiana 
as a hedge* plant The following is extract of Mr. Halsey’s letter : — 

‘‘ Xn the Proceedings of the Meeting of the Society of 10th May, .1 observe 
someremarksmadeby Mr. Jennings with reference to the Bodonm (not dioica) 
but Burmanniana* Although the treatment recommended by Mr. Jennings will 
answer, yet it is far preferable to sow the seed whore it is to remain, as the plant 
has a longer tap root than any other plant 1 have ever seen. It is found in 
its wild state in the Salt Range in the Punjab, and is universally used here to 
make hedges, and I can assure you there is no better or more beautiful plant in 
existence for the purpose. This tap-root I have spoken about 1 am afraid will 
prevent its introduction to Calcutta and Lower Bengal, unless it were sown upon a 
bank. It should be surrounded and watered, so that it may be up before the 
heavy rains fall. It will then grow' with great rapidity. 

“I have 'plenty of seed # 3shly gathered which I can send you; but perhaps a 
trial had better bo made with what you have got from Mr. Jennings, and shoUjJd it 
succeed I can collect for you any amount you may want next year. It must not 
he sown in a low place, 

The Secretary mentioned that so great had been the demand for this Bodonm 
seed, that he had requested Mr. Halsey to send some of his recently gathered 
stock. 

♦I 

3. — From T. M. Kirkwood, Esq., Canal Revenue Supdt., Bengal, submitting 
for perusal a memo, on cocoanut cultivation on the Orissa Canal, and requesting 
the favor of any suggestions that may occur.-7-Complicd with. 

4. — From the Secretary, Chief Commissioner, Mysore, asking for information 
in respect to the best description of foreign grasses for introduction into that 
province as forage for cattle. 

5. — From the same, tendering the thanks of the Chief Commissioner for the 
information afforded, and requesting to be furnished w^th such of the seeds of 
foreign grasses as can be supplied. 
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6.-* From the CommiBsioner, Nagpore Division, applying for Rheea plants fur 
the garden of the Nagpore Society. 

The Secretary stated he had given the same reply to this as to numerous 
previous applications for Rheea plants, to the effect that since the resumption by 
the Govt, of Bengal of the Society’s garden, they had not been in a position 
meet this or other constant applications for useful plants. 

7- — From T. D. Forsyth, Esq., Sealkote, applying for seeds for "distribution 
in his approaching visit to Yarkand and Eashgan. Haying been ordered by 
the Viceroy,” writes Mr. Forsyth, “ to pay a visit to Yarkand and Kashgan, and 
to endeavour to open out friendly commariication between the people of Eastern 
Turkestan and Hindostan, I think advantage should be taken of the opportunity 
to introduce our European seeds of all kinds, into those countries, and in return 
1 propose to bring back samples of the cereals and vegetables, fruit, d;o., from 
here. • , 

” I have seen at Leh in Ladakh some wheat brought from Yarkand, and it was 
equal to th*e finest flour imported from Europe. • Yarkand is said to be famqus for 
its fruit. 

** Will you kindly send me a parcel cf seed, as much as you can spare, and 
I will distribute them in Yarkand a^d send your Society as large a parcel of 
Eastern Turkestan products as I can collect.” 

The Secretary intimated he had at once forwarded to Mr. Forsyth such seeds 
as were then available, with the promise of sending larger quantities as soon as the 
Society’s new supplies are received. 

For the above contributions and communications the best thanks of the Society 
were accorded. 

Wednesday the 20th July 1870. 

J. A. Cbawpord, Esq., Fresidentf in the Chair. 

The Proceedings ofdhe last Meeting were read and confirmed. 

The following gentlemen were elected Members 

Col. S. Becher, Dr. R. A. Barker, Messrs. D.W. Campbell, D. G. Herklotts, 
J. A. Gregory. Baboo Funchanund Mittra ; Manager of Raj Shewur, Tirhoot ^ 
Dr. Howard, Messrs. W. Bull, F. S. M. Riach, H. Robarts, S. Creswell, E.^Buck, 
and President, Municipal Committee,* Allyghur. 

The names of the following gentlemen were submitted as candidates or 

election ^ • 

Walter A. Byrne. Esq., Opium Department, Ghazeepore,— proposed by Mr,? 
C. F. Wintle, seconded by the Secretary. • 

J. A.» Brown, Esq., S&perintendeit of Roads, Caohar,— proposed by Mr. Geo. 
Grace, seconded by the Secretary. 
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J, 0. Camoning, Esq., Telegraph Master, Cachar,— proposed by Mr. Grace, 
seconded by the Secretary, 

J. G. Robertson, Esq., c.s., Allahabad,— proposed by Mr. &. Jennings, seconded 
by the Hon’ble G. A. Turner, 

• G. Adams, Esq., c.s., Eirwee,— proposed by the Secretary, seconded by the 
President. 

Markham Buskin, Esq., Seriporo Factory, Cbuprah, — proposed by Mr. £. 0. 
Buskin, seconded by the Secretary. 

Secretary, Local Committee, Chanda,— proposed by the Secretary, seconded by 
Mr. W. Stalkartt. , • 

H. H. the Maharajah of Bettiah, — proposed bjr Mr. T. M. Gibbon, seconded 
by the Secretary. 

Baboo llarrcndhur Kishore Sing; Bahadoor, Bettiah,— proposed by Mr. Gibbon 
• seconded ]>y the Secretary. 

A. Christian, Esq., Putterghat Factory, Miidhoypooru, Bhaugulporc,— proposed 
by tfiq Secretarj', seconded by the- President. 

D. C. flalkett, Esq., c.s., Mozuffernugger,— proposed by Mr. R. *H. Smith, 
seconded by the Secretary. ^ 

Capt. Holloway, 5th Irrgr. N. I, Nago.de,— proposed by the Rev. H. Corbyn, 
seconded by the Secretary. 

A. Strand, Esq., Stock Broker, Calcutta,— proposed by Mr. S, P, Griffiths, 
seconded by Mr. J. (r. Meugens. 

W. Trevor Law, Esq., Advocate, Moulmein, — proposed by the President, 
seconded by the Secretary. 

W. A. Howe, Esq., c.s., Bulleah, Ghazecporc,— proposed by Mr. C. F. 
Wintle, seconded by the Secretaiy, 

J, Pearl, OEsq., Tea Planter, Debrooghur,— proposed by Mr. J. M. Wood, 
seconded by the Secretary. 

, G. B. T. Dalton, Esq., c.p., Monghyr,— proposed by Mr. G. N, Barlow, 
seconded by the Secretary. 

Secretary, Municipal Committee, Jhung,- proposed by tiio Secretary, seconded 
by Mr. W. Stalkartt. 

Capt.^W. L. Sfamuells, Assist. Commissioner, Chota Nagpore, — proposed by 
Capt. R. G. Smyth, seconded by the Secretary. 

Ba^Debendur Mullick, Calcutta,— proposed by Rajah Suttyanund Gbosal, 
seconded by Baboo F. C. Ghose. 

R. Landale, Esq., Bbojpor© Factory, Doomraon— and R, D. 
Stewart, Esq., Baneegunge. • , 

* The following contributions were announced 

I. — Administration Reports for 1868-69 for tho Punjab and its Depcn« 
•deticies; for the North Western Provinces*, for the Madras and Bombay Presi* 
dencies, and for Biitish Burmah,— from tho Govornmont of Bengal, 



2.— Monthly fieports for the Department of igricnltui^ at Washington, 
from January to April 1870, --from the Consul-General, United States of Ameriea. 
8.— A few seeds of ’DsyoMM and Oemra^ of fine varieties, -firom Dr.T. Beaumont. 

4.-~Seeds of New Zealand Flax, and of the Tuscac grass,— from John 
Thomson, Esq. 

d.— A small assortment of French Pine and other aeed^— from Dr, C, F, 
Tonnerre. • 

6. — A bag of the Wheat from the Ghazeepore district referred to in his 
communication read at the last Meeting,— from J. A. Sturmer, Esq. 

7. — Stones of the wild Mango of Oaohar, — from 0, Brownlow, Esq. Mr, 
BroTjplow is under the impressidh that these seeds might ans^fer for stocks, as they 
are very free growers, find, being small and light, they occupy little space. 
(A portion of these stones has been transferred to the Royal Botanic Gardens.) 

8. — Seed of acclimatized Artichoke, and of Dodonm B«rmanntana,~from F, 
Halsey, Esq. 

Dr. Earlb of Kishnaghur remarks in reference to the doubt ezpressJd at 
the last Meeting by Mr. Halsey of the suitableness of the climate of Bengal for 
thib fine hedge-plant {Dodonma) that it thri'qps beautifully at his station, and forms a 
very pretty hedge. “ About three year^ ago,” —Dr. Earle adds, — “ one of the 
residents sowed some seed as an experiment, and it has succeeded admirably.” 

9. — A small supply of Hill Ginger roots,— from Lieut. J. F. Pogson. 

The following is extract of Mr. Pogson’s note regarding this ginger : — 

The ginger sent is common bazar ginger, price* 8 to 9 pice per seer. The 
new crop will not be harvested till October-November, and I will then send you 
picked specimens. The ginger plants should be watered once a week hut not 
deluged. The subsoil should be porous. 12 to U seers for the rupee of 

green ginger in October, but it is cheaper elsewhereT The beat kind grows in 
the Subathoo district. Like the grafted mangoe, this kind is not stringy, whilst 
the common sort is more or less stringy.” 

The Secretary mentioned he had transferred a portion of these tubers to Mr. 
Scott, Curator of the Royal Botanic Gardens, who thus writes regarding them 

“The roots of Ginger from Lieut. Pogson are very fine indeed. It is more 
pungent, I think, than the kind we get here, also nfore fibry anj darker •colored ; 
not unlike the inferior West Indian sorts, which are subjected to a bleaching 
process of exposure to the fume of chloride of lime or burning sulphur. Any 
light, rich soil suits ginger ; in low, diunp grounds the routs quickly rot.” 

Hints pob tub successful Cultivation op Hyacinths and 

OTUBBlbULBa IN CALCUTTA. 

Read the following brief notes from Mr. Archibald Rogers, who has been sue* 
oessful in blooming some qjf the ornamental bulbous plants of Europe m his garden 
at Allypofe, near Calcutta . 

* ‘ The bulbs ought to reach this country by the middle of October, and should 
be at oiioe planted in flowet-poto filled with a mixtuft of leaf-mould, eandand 
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common garden earth. 1 fiave on several occasions had bulbs sent out from 
England by Parcel Post, in a loose bag ; each bulb wrapped in a separah) piece of 
waterproof cloth, and they have always arrived in perfect order. As soon as the 
first green shoots show themselves above ground, the flower-pots should be covered 
during the day with bell-glasses, or inverted lamp shades, having the socket-ends 
well corked, and should be kept during the day close to the north wall of tho 
house BO as to get no sun. After sunset the glasses should be removed, and the 
plants exposed to the dew and radiation until seven or eight o'clock on the 
following morning. If the flower shoot is slow in rising out of tho bulb after 
making its appearance, its growth may be accelerated by standing the pot a few 
inches deep in water. By the above means I have been very successful with 
hyacinths, and have got one tulip to flower ; and the same treatment applies 
equally well to Narcissi and Jonquils." 

Silk Cultivation in the Punjab. 

Submitted tho following rejoinder from Mr. Henry Cope to Capt. Hutton's 
remarks which .were read at a recent Meeting of the Society 

“ I have read Capt. Hutton’s remarks on my facts regarding silk cultivation 
in the Punjab, submitted to the Meeting of your Society held on the 23rd April 
last. I do not consider your Meetings as presenting a suitable arena for argu- 
ments and counter-arguments in support of theories, and shall, therefore, not 
enter into any such in respect to those remarks, Nothing that Capt. Hutton can 
allege will shako the fact that silk has been successfully cultivated for more than 
twenty years in the GoordaspOor district ; that the silk is of increasing merchant- 
able quality ; that the produce has increased very materially of late years ; and that 
the practical Sericulturist, Ja|]rur \llec, and his fellow -laborers in the field, sco 
no reason for believing Caere is any deterioration in the worm or in tho cocoon. 
That was in effect all I .set forth, and that is all I still maintain, with the very 
reasonable corrollaiy that, if silk can be and is cultivated successfully at a mean 
distance of thirty miles from the foot of the hills, tliat is in i/te plains of the 
Punjab adjacent to the hills, it can be similarly cultivated on localitioc still further 
within the line. So diffenint is the climate of Deenanuggur, for example, to that 
farther «outh and west, that ?.ll produce of its neighbourhood is known as tho 

a 

produce of the “ pahars," Paharec, in the markets of Umriteur. 

“ Capt. Hutton should not place any faith in “ reports ’’ when dealing with 
matters of this kind. Imthe experiment I alluded to as having yielded 17 per 
cent profit, I received no Government aid whatever ; such aid was liberally grant- 
ed on former occasions, but on this I desired to test the cultivation on its merits 
and succeeded, but, as I said in my previous comm inicatiou, I considered tho 
success exceptional. 

“ 1 cannot assert^ but it is my well-founded belief, that Jaffur Allec, and 
his fellow -labourers do not on any occasion import fresh stocks of eggs from out- 
side, they are satisfied wifh their own produce from year to year and it is not 
because I, years ago, then and even now piiictieally a mere tyro, suggested that 
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©ggs should bo sent from Umritsur to the hills for bolter presorvatiou^ , that • the 
proved ability of the Goordaspoor eggs to resist the effects of local ' cliuiate is 
to be impugned. That they (to exist is beyond a doubt. It is a fact, which, no 
argument can upset, and which Oapt. Hutton can at once verify by simply 
for information on the subject from any responsible party in Goordaspoor. 

“I have great respect forCapt. Hutton^s valuable contributions to the field 
of soricuUural knowledge, but I cannot allow that respect to blind -mo to the 
undoubted value of the facta I have set forth, and the correctness of which I 
maintain.” 


Potato Culture at Furruckabad. 

• 

Read the following remarks from Lieut. Pogson in reference to Mr. Back’s 
communication submitted at the last Meeting 

In your last T’roccodings we have the second instance of the. failure 
of a vahiablc crop from the eifects of using a wrong manure, — I allude to the 
Furriickabad Potatos. The bones as manure \wll do no good, and the manure 
already uaeS is rich enough in nitrogen. The land is simply exhausted of its 
lime, and if 15 maunds of slaked lime or^chunam is applied to each acre, the 
soil will be restored to its proper statp. But as the seed potatos are diseas- 
ed, either new seed must be introduced or else only sound eyes should be 
planted. These may or may not produce sound potatos, and if Darjeeling or 
Cherra-Poonjee potatos of the crop of 1869 are procurable, it is far better 
to incur the expenses of purchasing them for seed in place of trusting to seed 
known to be diseased. The proper crop to follow the tobacco is either cabbage 
or cauliflower, and then peas, beans, or wheat. But until the soil is limed it 
cannot prodzice sugar-cane, beet or potatos ; l5B|^bundred maunds of potatos 
contain 25 of solid matter, i,e, starch and gluten. This is ^rived from 
the carbon in the soil, and if this be exhausted nigbt-soil cannot supply it, as, 
though rich in nitrogeii,it is poor in limo and carbon. Bone manure is best adapted ^ 
to grain crops and gi’assos, and to all lands deficient in phosphates. 

Night soil is rich ii» phosphates, therefore to apply bones to land so manured 
is time and monoy thrown away. 

“ The method of making bone -manure is laid down in the, first paft of my 
Manual, which Mr. Buck can get from Wyman’s,” 

The Secretary mentioned, in reference to the closing part of the above letter, 
that Lieut. Pogson had informed the Council that he hazi been obliged to suspend 
the publication of his Manual on Agriculture for want of support. “ Two 
Governments only have subscribed |br the work ; adds Mr. Pogson— “ one has 
taken six and the other fivo copies. Under those circumstances I think it best to 
wait before incurring further expense.” • 

Read a letter from the tladcr-Secrotary, Government of Bengal, forwarding 
cop5^ of a dispatch and of its enclosure from Her Majesty’s Secretary of State, 



Bhowittg the meaiui adopted by His Graes to promote the introduction of the lpe« 
cacuaoha plant into India* 

Bead also a letter from the Cotton Oommittioner, Centfal Pro?inoes and the 
Bcrars, forwarding copy of hia letter to the Chamber of Commeroe at Bombay on 
the Cotton season of 1869«>70. 

The Bajoh Suttyanund Ghosal exhibited a fine plant in Bower of EurycUt 
Amhoinmaik and one of perennial Phox, also in full flower. . 

For the above communications and presentations, the best thanks of the Society 
were accorded. 


. (• WedMiday^ the VJih August 1870. 

J. A. CfiAWFOBD, £sa., JPteeidefit, in the Chair, 

The Proceedings of the last Meeting were read and confirmed. 

The following gentlemen were elected Members : — 

M^rs. W. A. Byrne, J. A. Brown, J. G. Camonins, J. C. Bobcrtson, c.s., 
G. Adams, c.8., M. Baskin ; Sebretary, Local Committee, Chanda ; H. H. the 
Maharajah of Bettiah ; Baboo Harrendhur Kishore Sing, Bohadoor ; Messrs., A. 
Christian, D. C. Halkett, C.8., A, St*and, W. T. Law, W. A. Howe, c.8., J. 
Pearl, G. A. T. Dalton, c.s.. Captain fllolloway ; Secretary, Municipal Com- 
mittee, Jhung ; Captain W, L. Samuells, and Baboo Debundur Mullick. 

The names of ^e following gentlemen were submitted as candidates for 
election : — 

Captain H. B. Wintle, 18th N.I., Gorruckpore,— proposed by Colonel £. H, 
C. Wintle, seconded by the Secretary. 

Dr. Hoskins, Civil Surgeon, Banchee, — ^proposed by Mr. B. W. King, seconded 
by the Pwsident. ^ ^'*7 

J. H. Haworth, Esq., Broker, Calcutta,— proposed by Mr. J.M. Boss, seconded 
by the Secretary. 

. P. A. Gillam, Esq., Agent, Bank of Bengal, Mirzapore,— proposed by Mr. 
F. Halsey, seconded by the President. 

F. J. Marsden, Esq., Barrister,— proposed by Mr. H. A. 'Gray, seconded by Mr. 
J. G. Meugens.' 

Manager of ths Estate of the Maharanee of Dinagepore,— proposed by Dr. J. V. 
B. Webber, seconded by Mr. E. V. Westmacott. 

W.^P. Meres, Esq., c.s., Hooghly, -proposed by Dr. B. P. Thompson, seconded 
by the Secretary. * * 

B. E. C. Comber, Esq., Tea Planter, Debrooghur,— proposed by Mr. J. M. 
Wood, seconded by the Secretary. t 

Frederick Jones, Esq., c,b., Serampore,— proposed by Mr, F, H. Peltew 
seconded by Dr. B. F. Thompson. 

Mr*. Annie Sandy*,, Bhaugulpore^-propoW by Mr. P. Onraet^ by 

Mr. J. Dacosta. ' 



George Toomly, Esq., lodigo Planter, Cental, ^rhoot,— propoted by Mr. 
Walter R. Browne, seconded by the Secretary. 

J. G. M. Forbes Esq., c.e., Assistant Engineer, Raj Durbungah,— proposed by 
Mr. W. H. Stevens, seconded by the Secretary. 

Wm. Waterfield, Esq., c.s., Allahabad,— proposed by Mr. S. Jennings, 
seconded by the Honorable C. A. Turner. 

C. C. Wood, Esq., Assistant Commissioner, Rajmahal,— proposed by "Mr. E. V. 
Westmacott, seconded by the Secretary. 

Baboo Khetermohun Sing, Dinagepore,— -proposed by Mr. Westmacott, seconded 
by the Secretary. 

James Davidson, Esq., of Cachar. 

The following contributions were announced : — 

1. — Report of the Horticultural Gardens and Museum, Oude,— from the Goveru- 

mont of Bengal. • • 

2. — Records of the Geological Survey, vol. Ill, Part 3,— from Dr. Oldham., 

3. — A smi&l quantity of acclimated Cauliflower *secd, — from A. J. Stiirmer^^Esq. 

4. — A Entity of seed of the “yellow cholum” f Sorghum vulgarej^ 

“ Cooltee (Boliehos unifiotuo)^ and maize from seed from Queensland, — ^from the 
Honorary Secretary, Government Experimental Farm at Madras. 

5. — Seed oV “ Coolteo " of two kinds, light and dark, from Ch6ta Nagpore, — 
from Col. £. T. Dalton. 

6. — A good quantity of Cauliflower seed from Lucknow,— from Col. W. S. Row. 

Colonel Row mentions that tliis seed has been gathered in his garden from 

seed bought by his MaUo from Kumaou. “ These heads of cauliflower were the 
finest I have seen, measuring from 28 to 36 inches in circumference, and yet 
fit for the table, tender and delicate in flavouT^^bjj seed may be -useful to 
Members of the Society in Lower Bengal, where I always found English 
cauliflower seeds produce very poor heads.” 

7. — A collection (7 kinds) of acclimatized flower seed, — from W. Stalkartt, Esq. • 

8. — Samples of wheat raised in Tirhoot from Australian stock of the “ Purple 
Straw,” “ White Lamas?” “Red Tuscan,” and “ prolific” varieties ; sample of 
country wheat for comparison, and a fine sheaf of oats from country stock ; 
also Australian and indigenous flax seed,— from G. e! BlechyndeiV, Esq. 

Mr. Blechynden reports that the barley and oats received at the same 
time from the Society, did not come to grain ; they were too late, as indeed^trere 
all the sowings. The oats from country seed producel 30*4 maunds from 18 
beegahs. 

These wheats from Australian st^ck have retained tfleir original character very 
well. The sheaf of country oats is well filled in grain, and the straw is excellent. 

9. -~A larger sample of the Nankin cotton cloth, (which was submitted at the 
June Meeting), prepared in the Nagpoib Jail,— from Dr. John Brake, Inspector 
General of Jails, C.P. 
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Dr. Brake states, in reply to an enquiry, that this hue strong cloth is sold at 
one rupee per yard of a width of 34 inches. 

10. — A large sample of tobacco raised in the Dilkhoosh Galrdcn of the Maharajah 
of Burdwan, from the James River Virginia seed, — ^forwarded by the Collector of 
Burdwan. 

HYRRiniZATION OP COTTOK. 

Read a letter from the Cotton Commissioner, Central Provinces and the Berars, 
forwarding for the information of the Society, the following extract of a letter 
from Major Trevor Clarke, to his address, dated Daventr}', the 7th May 1870:— 

^‘1 have just had^ a letter from Ashburner wjth some beautiful Hingunghdt 
bolls, and somo from a selected plant with naturally yellow tingled staple. 'T do 
not know if you are acquainted with Coeonada^ which is a cotton of this sort ; now 
the said Coconada is much sought for by spinners, strange to say, on account 
of the VoVoMf. I have grown Coconada, and pronounced it at once to be allied 
to the Hingunghdt. It would be well, I think, to look out for and, propagate a 
Highily Nankeeny-IIingunghut race. Such a breed might be produced by crossing 
with a good yellow Indian^ not American, sort. A Nankeen cotton is cultivated 
in India, which is of occidental race, not G. Herbaceum at all. This would not 
cross with the real Oriental breeds. * « 

Your samples of seed came too late in the English year to do much with that 
season, but I managed to get a crop or two, the seed by great care being got to 
ripen during the late autumn and winter. Amongst others, I believe, I have 
crossed the purple«flowered G. Arboreum, your Nurmah,*' with Hingunghat. I 
wish you would make your people test the capabilities of this plant. There are 
several accounts of its having Keen tried, and all apparently with favorable 
result ; bht nothing furthi* appears to have como of it. The staple is undoubtedly 
good, strong,' white, and fine, and was much admired by a spinner, a friend of 
mine, a first-rate judge. The crop will come quicker to maturity and should be 
* longer, softer, and more to the boll. The only Indian cottons that at all come up 
to the hdhy properties of Uplands, according to my experience, arc produced by 
that breed of which the bolls are dumpy and cob-nut-shaped, and only luilf 
opening, when ripe. Dhollera,and Western Madras, as supplied to me, are of this 
kind. Now a cross between a high class plant of this form and a good Hingun- 
ghdt would be a great step, because the big, close-pod sort produces a bard 
staple; at least as far^as 1^ have seen. Let yQur people turn their attention to the 
task of observing and tabulating, as it were, the peculiarities of breeds, especially as 
to adaptation to different soils and climates. As far as selection goes, soft staple 
should be looked for amongst harsh fibred, but otherwise good sorts, and hardy 
varieties in the case of first-class stapled kinds which are constitutionally tender. 

« My cross Hingungh&t by Nurmah (Arboreum) is (>ood,— that is, has taken 
effect. Also HingungLit crossed by the largish stapled close-pod sorts.* Also the 
Assaoi Hill Cotton by Hingunghat. 
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I have just had a sample of this very interestlng^ind from the Agricultural 
and Horticultural Society of India, through Mr. Arthur Grote. 1 enclose some 
of its long, many-seo&ed tufts grown by myself. I wish the staple was as long 
in proportion. 1 shall enclose with this a few more seeds of the ** former sorts, 
in case any of the Erst lot may have been unsuccessful, also a few other such sorts 
as 1 think may be useful or interesting. The crosses, Sea Island by New Orleanss 
by New Orleans and tho Hybrid Georgian, are most beautiful cottons, Orlean, 
staple, as soft as silk. I do hope they may succeed with you. 1 am also very 
curious to know the behaviour of the sort 1 call Pernambuco and its crosses. It 
is shortish in staple, but the very hardiest sort I have ever met with. In crossing 
it 1 lyent in for a Iiardp Sea Island, and cannot help thinking 1 have effected my 
purpose. 

“ My most interesting cross, viz., Hingungh&t by Arboreum (t.e., Nurmah) is 
thriving, and will soon flower, showing that it has secured the early lowering 
habit of the llingunghdt parent ; of it I send you one or two seeds. 1 had only 
one small boU come to perfection. • • . 

“ Among ^c seeds now sent are a number between Hingunghat and the broad- 
lea\ v.‘d typo in the close pods and strong bailky staple. I hope this will produce 
sorts with more expanded pods and finer staple combined with length. The Hybrid 
Georgian, as* I call it, and the Sea Island, twice crossed with New Orleans, 
are most beautiful cottons. Try your best to get these into fruit. I send also 
several kinds of Uplands and Sea Island.” 

Experimental trials with Japanese Silk Worms in Bengal. 

Read a letter from Mr. G. DeCristoferis, dated Gadee, viA Jungypore, in 
continuation of his communication submitted afl^Ajjnl Meeting. Corres- 
pondence and Selectiotis.J 

Hints for the further improvement op Bengal Raw Silk, 

Tho Secretary read * note from Mr. S. P. Griffiths, forwarding copy of a 
Circular which he had received from Messrs. Frederick Huth and Company of 
London, on the defects of Bengal raw silk, and Jiving sugg^tions which, if 
attended to, would greatly improve the quality of it. 

This Circular is signed by Messrs. J. B. Martin, plush and vrfvet manufac- 
turers, of Tavare, Paris, Lyons, Mdtz and Roanne, and is ^ated from Lyons, 
1st July 1870. 

Agreed that this Circular be incorporated in the. Proceedings of this day's 
Meeting, with the view of drawing greater attention to the subject on which it 

treats:— ^ *.11 

“For several years past tTie 8taudard»of quality of Bengal raw silk has singularly 

lowered, and on this account those who habitually used'this class of silk in 
largo quantities, have abstained and still abstain from putehasing them. 
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** As we are ounelTea regular cuBiomen fbr thii silk, and consequently well 
able to make a correct estimate of their worth, throwing them, as wo do^ in our own 
miif, dgmg ihm on our cum prmiaes, and lastly weaving them on our own looms, 
we venture to ofibr such practical observations, which, if taken into serions consider- 
ation, may tend to ameliorate the quality, and consequently render the silk more 
saleable on this and on other markets and at much higher prices than can now be 
obtained* 

^*We can attribute the inferiority of Bengal silk to the following causes (we 
speak of first-class filature silk, os we cannot use other qualities) 

** Istly^ — Ihe Size, which is spun toojine, — Bengal silk, being of a soft and 
brittle texture requires to be spun from at least 7 to 8 cocoons, which,, would 
make 14 or 17 deniers. This size, we think, would be to the best advantage 
of quality, and is in fact the ‘ size usually received six ou seven years ago, 
when,Surdahs were so superior. 

** 2ndly, — In one and the same parcel of sUk, we often find different qualities 
mixed up iogether, which m kery ' prejudicial. — Each filature oii^^ht to be sold 
separately, and the second-rate quality, after careful selection, ^iat aside and 
also sold separately. As it is nov , we often find in the same bale some pale 
coloured skeins and others of a bright folour, some long and some short, in fact 
evidently wound upon different swifts and consequently of divers Matures. This 
compels us to go through the process of choosing the difierent qualities, skein 
by skein, which, besides being tedious, deteriorates the quality of the silk. 

‘^The pale coloured skeins are alw'ays the best. 

— The hanks are in general too /ieffli’y— which is a great impediment 
to the winding, the swifts having to bear the greater weight, turn too heavily 
and snap the thread muc^ ireqiiently than if the skeins were lighter. 

“iSummof y.— We would advise spinners of Bengal silk ; — 

“ \sily. — To spin a thread of 7 to 8 cocoons, which will make 14 or 17 deniers, 
a size preferable in every respect. 

Not to mix up in the same parcel the silk of one filature with that 
of another, and silk of inferior quality to be made up in ifeparate bales. 

** Zrdly, — ^Xo make the skeins lighter and of even length.*’ 

f 

Exotic Tobacco cultivated in the Bukdwan District. 

Submitted the following communications in respect to the tobacco, of which 
samples were placeld on* the table : — 

From the Offiiating Colleelor of Burdwan, dated 2nd August 1870.— << In forward- 
ing herewith copy of a letter from the Ma]]^arajah of Burdwan to the address of 
my predecessor, No. 60, of the 23rd May last, together with a quantity of tobacco 
weighing «hout 6J seers, raised by him from the James River Virginia seed 
supplied by Government, I have the honor to request that you. .will be good 
enough to fkvor me with the opinion of the Society as to the'Vesult of this experi- 
mental cultivation of thC American seed.’* 
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From ir. .//, the Maharajah of Burdwan to iJn; OJicwtmgi ColUcior of Burdvxin* 
With reference to your letter No. 253, »late^l Gth September 1869, I liavo 
the honor to state that tlio James Kiver Virginia U»])iU;co seeds you kindly placed 
at my disposal having been very small in qu.*intity, I ffwught it conveuiont to sec 
how they would vegetate in my Dilkoosh garden. 

“ I learn from the report submitted to me by the Superintendent of the garden, 
that tlio seeds were first sown in pots filled with Ienf-ni(»uld and the fop covered 
over w’ith sand, and that they genuinated, according to his estimate, from 7 > 
to 80 per cent. 

‘‘Those seedlings wore transferred m a bed propanMl to receive them, 
and allowed to remain there uTftil they had given out froli live to .six leave.-? 
o.och. Thciioe they were transplanted in 0«*tol)er last, and luitivaled in 
the mode in which tobacco is grown in this country in a plot of ordinary 
garden soil, with co])iously mixed up vegetable and horse dung i^imure in 
equal quantities. Due care was of course taken of them as they ^vent on 
growing, ani the. loaves cured in the usual, way. Th(‘ ground cultivated \ya» 12 
hy 24 feet. ♦ 

“ '*'ho whole qu.antity of tobacco, weigbipg (I s(*crs and 14 ohittacks, is herewith 
sent. ^ 

‘‘ 1 shall Veel ranch obliged hy your sending lhe.se to the Agricultural and 
Horticultural Society at Calcutta, ;utd obtaining their opinion as to how far thi.-i 
experiment has been a aucoossful •»iu*. * 

“ In the event of the experiment proving hopeful. 1 have a mind to have some 
more of tliis Aniericau ioba(!co seed for trying, on an extensive scale, liow they 
will grow in my :^einindarie,.s in Midnai»orcaud Cuttack.’’ 

Dr. Toniieno kindly agreed to examine and rt^dflioiH.his tobacco. , 

In connection with the above, the Secretary submitted a coramuniegtion from ihe 
Secretary to the Government of the North-Western Provinces, forw^arding, by desire 
of the Lieut.-Governor, reports from the Superintendent of the Botanic Gardens^ 
North-Western Provinces, and from the Collectors of Sahanmpore, Meerut, Agrn, 
Cawnpore, and Furruckabad, on tho experimental cultivation of American Janice 
lUver Virginia tobacco during the year 1869 The.se experiments, though 
conducted by ofiicers who were sure to give them a* fair trial, have nofi on the 
whole, proved successful.” 

Agreed— That these reports ho published in tho .Journal for record. 

liiRiOATiox jiY Wind Power. 

Read, the following l(<tter from hjr, 11. A. Harris of the Bong.nl Marine, dated 
12lh August: — 

“ On the 20th of July, I addressed the Bengal GovernmciU un th^ subject <»f 
Irrigation iiy Wind Power, and on flie Gth of August a, few remarks of mine 
on> tile same subject appeared in the M/a)/ Baihj Xeu's wbicli you have no 
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doubt seen. 1 now beg to o({er to any Member of the Society wlw feels an interest 
in this method of irrigation, a small Windmill Pump complete, well suited for 
u gentleman’s garden, and in good working order, on the following conditions : — 

Ist. — ^The pnmp will be put up by mo free of all charge. 

2nd.— A good situation open to all winds must be found. 

3rd.— That if it. works satisfactorily, tho recipient will aid me in introducing 
them to the Province of Orissa and other parts of India, for which 1 am convinced 
they are well adapted. 

Dimensions of Pimp and of Model, 

Stroke, about^J inches. 

Diameter of pump, 8| inches. 

Diameter of sails nearly 8 feet, t.s., each sail 4 feet. 

Lift, about 12 feet. 

No, of sails, 4. 

“ Should my offer be thought wprthy of notice, a reply will rjblige. The 
present model ds best adapted for a well, but could be placed oVur a tank if 
necessary.” 

Agreed— To introduce the above letter \n this day’s Proceedings, with the view 
of inviting a response to the offer of Mr. Harris from any one interested in the 
subject. 

rfORTICULTUKAL NOTES. 

Bead the following extract of a letter from Dr. T. Beaumont, Residency Surgeon, 
Indore, on the successful transmission of a collection of cuttings, by pattern post, 
of ornamental shrubs, clinibers, and perennial plants 

“ I should have written.^ ^on^^o thank you for the veiy extensive collection of 
cuttings you Were so kind as to send me, but I waited that I might be able 
to tell you how they were likely to do. They arrived in very good good condi- 
don, having been packed most carefully ; and on opening the package, I found 
several had already begun to form callus. Indeed, I hope that all of the varieties 
that take with moderate readiness from cuttings will do.’* 

The Secretary stated that, encouraged by this success, and by favorable reports 
subsequently received from other Members, also residing a considerable distance 
from the Presidency, ho had obtained, through the kindness of the Curator 
of the Boyal Botanic Garden, a selected list of such plants generally available at 
the nursery department of .the Society as could be propagated by cuttings. He 
had had many copies of such lists printed, in consequence of numerous and 
annually increasing applications from non-usident Members for ornamental 
plants, and the heavy expense and risk attending the conveyance, for any 
distance) of rooted plants by line of rail, bullock tra n and other conveyance. 
By this less, almost inexpensive, mode of transit by pattern post, Members in all 
pfirts of India may readily avail themselves of such cuttingS) and thus, at a 
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trifling cost to themselves, carry out one of the primary objects of the Society, 
vtz., the extending of such culture throughout the couhtry. 

The Secretary next read a letter from Colonel W. S. Row, in respect to the 
goodness of the seeds imported last year by the Society, of which the following is 
an extract : — 

“ 1 hope this year’s seeds will turn out as good as those of last year, which 
certainly were the beat I have ever received during the 16 years I have 
been a Member of the Society. Not a single packet of any description having 
failed with me, not even of the peas, which I always found the most disappoint- 
ing. 1 am sorry 1 did not make trial sc last year, and send you tabular 
statements of the results. I wijl, however, endeavour to 4k> *so this year, and 
tomnfiinieate with you again hereafter on the subiect.” 

In coniuiclion with the above, the Secretary placed on the table sample packets 
of American vegetable seed just landed from the Steamer Bolivar^ via the Suez 
Canal. This steamer had to run up to Bombay from Aden (in consequence 
of an accident to her machinery), instead of j)rocoeding direct to CalciAta ; 
and this ha(^ unfortunately, delayed .the distribution of these seeds for six weeks. 
I'lic arrival of the French and Australian vegetable and flower seeds had only 
just been announced ; the former by the impsratnee Eugenie^ and the latter by the 
P. & 0. Co’SiStoamcr Rangoon, Those are both a month later than anticipated, 
lie brought these facts to notice, in consequence of the receipt of several letters 
from Members complaining of the delay this year in obtaining their shares. 
They would now be distributed with all possible despatch. 

The Secretary next drew attention to a few plants of Araucaria on the tabic. 
These formed portion of the contents of a Wardian case recently transmitted by 

Messrs. Law, Somnor & Co., of Melbourne, by & 0. Co.’s steamer to his 

^ • 

care, for the Public Garden at Allahabad. It A'as ifbout the most successful 
shipment in his (the Secretary’s) experience. The case contained 40 plants of 
Araucaria Bidwilli and 28 plants of A. excela. With the exception of three or 
four plants of the former, which looked sickly, but which may be recovered by 
careful nursing, the plants had reached in excellent condition. 

The Secretary further brought to notice some flue cut specimens of double 
Zinnias and Balsams raised in his garden from seed presented by^Ir. R. W, King 
of Ranchee. He also placed on the table, for distribution, a packet of seeds of 
three kinds of Ipomcca with varkgated foliage^ which had likewise been gatjicrcd 
from seed received from Mr. King. 

China Gbass. 

Read a letter from Mr. James Jfontgomery, of the Ram Bagh, Kangra, in 
reference to the culture and preparation of China grass (Boc/img'ia niveaj. 
Mr. Montgomery intimated that having observed from recent reports of the Pro- 
ccedings of the inability of the Society to meet rcqiiisitions*for this plant, he will 
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be glad to supply any number of roots at certain rates. The plants arc of the 
genuine Chinese variety, reared by him from imported seed. The stems average 7 
feet in height, many reaching 9 to 10 feet. Mr. Montgomery encloses a speciinen 
ot tibro from freshly cut stems, wliich possesses good length, great sU'cngth, and 
a much whiter color than the fibre obtained from the Jlheoa of Assam. 

In a subsequent communication, Mr. Montgomery w'ritcs at greater length, of 
which the following are extracts - 

“ In reply to your queries, 1 have the pleasure to inform you that my planta- 
tion has been stocked from the produce of seed obtained, >vith great difficulty, 
from China in March lb64. 

‘‘ The plants produce seed freely here, which wc-uld doubtless germinate readily, 
as shown by the number of self-sown plants that spring up every year in the 
vicinity of my cultivation ; but I have iucreas(-d my stock by planting divisions 
.of the roots, which is a certaiii and quicker method of obtaining strong plants. 
Moreover, to save seed the spring shouts must be left untouched until the seed has 
vipeiffid in autumn, thiis losing at le^st three cuttings. The plant tpt down this 
month will throw up a strong crop of new stems in a few week^, vt'hich, is 
allowed, will flower freely, but not pe|;fect the seed. I have not seen the Assam 
variety {Meea) growing, but have received many specimens of fibre stated to 
have been obtained from it. All wore more or less tan-colored ; none so rvhite ns 
that I have separated from my plants. The specimen I sent you had been 
hurriedly prepared hi hand. I have not yet been able to employ luachiuory. 

I entered on this enterprise in lvS()3, and had scarcely obtained a site for 
operations than the extensive commercial failures in England ruined my suppor- 
ters, before even the machinery and appliances ordered had been despalched. I 
was thus thrown entirely oi/prrr. resources, and have with the greatest difficulty 
maintained the plantation up to tlie present time, throwing away the produce 
from want of meuris to utilize it. it is possible that Government may purchase 
it ; if not then J shall probably have to abandon it, and sell or rent the land for 
the common cultivation of the district. 

Any information regarding China grass that my exjerience onable.s me to 
give, I shall be happy to afford you.’* 

The Secretary mentioned he had requcsUd Mr. Montgomery to favor him with 
a small quantity of tlie seed of his plant. 

Letters were also read— 

From Captain Thomas* Hutton, a paper fdr the Journal on the culture of Silk 
in the Australian Colonics, • 

From Major F. J. Millqr, Deputy Commi.ssioncr, troordasporc, in respect to 
the eilects of the local climate on the eggs of the mulberry silk moth, in reference 
to the remarks in Mr. Cope’s communication on silk cultivation in the Punjiih, 
which w'cre published in the last month**? Proceedings. Major MiWar observes 
that from enquiries made he finds that tho slock of the silk cultivators is hot 
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deteriorating to any great extent. ** From 15th July^ to 15th September, during 
the rains,” adds Major Millar, “they lose about one-fourth of the eggs, and 
have to guard them m earthem vessels (unbaked) with cow-dung ashes. It is also 
necessary to keep up a very equal temperature at this season, otherwise great 
loss results. In some years, I am informed, the whole stock of eggs has been 
lost for want of due care and protection.” 

For the above communications and presentations, the best thanks of*the Society 
were accorded. 


Thursday^ the 22f}d September 1870. 

Dn, C. Fabke Tonnebre, V. P., in the Chair, * 

Head a note of apology from the President for not being able to be present 
consequent on indisposition. 

The Proceedings of the last Meeting were read and confirmed. 

The follo'^ing were elected Members : — * * 

Mrs. Annie Sandysj Capt. H. R. Wintle; Dr. Hoskins; Manager of the 
estate of the Maharanee of Dinagepore ; Messrs. J. H. Haworth, F. A. Gillam, 
F. J. Marsdon, W. F. Meres, c.s,, Bi E, C. Comber, P. Jones, c.s., George 
Toomly, J. C. M. Forbes, c.E., William Watcrfield, c.s., C. C. Wood, and Baboo 
Khetermobun Sing. ^ 

The names of the following gentlemen were submitted as candidates for 
election ; — 

W. J. Hcrschcll, Esq,, c.s., Kishnagbur,— proposed by Major H. T. Forbes, 
seconded by the Secretary. 

Thomas Chennell, Esq., Chandaghat Tea estate^ (Jgchar,— proposed*bj Mr. II. 
White, seconded by Hr. Tonnerre. • 

Gar^ R. J. Walker, Bengal Staff Corps, l7th N.I.,— proposed by Mr. B. H. 
Colvin, seconded by Mr. Crawford. • 

E. M. Slater, Esq., Bank of Bengal, Calcutta, —proposed by Mr. J. Gi>rdon, 
seconded by Mr. W. IirCheetham. 

F. Eisonlohr, FiSq., merchant, Calcutta,— propo^sed by Mr. S. P. Jlrifliths, 

seconded by Mr, J. G. Meugens. * 

Becrchundor Manick, Bahadoor, Maharajah of Tipperali,— proposed by 
Mr. W. F. Carapboll, seconded by th§ Secretary. ^ ^ • 

Ralph Griffith, Esq., m.a,, Principal, Queen’s College, Benares,— proposed by 
Mr, M. Brodhuvst, seconded by Dr. R. II. Perkins. 

A. B. Sutherland, Esq., CalcuttdJ— proposed by Mr.*J. 0. Sutherland, seconded 
by M. R. Blecbyuden. 

A. C. McFarlano, Esq., • Calcutta, -proposed by Mr. Sutherland, seconded hy 
Mr, Blcchjrndon. 
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E. Lamb, Esq., Pursah Factory, Chumparun,— proposed by Mr. T. M. Gibbon, 
seconded by the Secretary. ' 

Eajah Bejoy Ecsub Roy, Bahadoor, of Andool,— proposed by the Secretary, 
seconded by Dr. Tonnerre. 

Lieut. G. Alexander, Assistant Commissioner, Thyet Myo,— proposed by Capt. 
E. J. L. Twynam, seconded by the Secretary. 

R. T. Ifobart, Esq., c,s., Etah,— proposed by the Secretary, seconded by 
Dr. Tonnerre. 

H^oinedf—T. E. Carter, Esq., of Calcutta. 

Dr. George King 'was proposed a Corresponding Member on the recommendation 
of the Council. c- 

« 

CONTBIBUTIONS. 

The following contributions were announced 

Fleurs de pleine terre (3rd edition) ; Instructions pour les servis de 
Flews de pleine terre (2 copies) and Album Vilmorin for 1870,— from Messrs. 

• Vilmorin, Andrjeux & Co. V 

2. — Monthly reports of the department of Agriculture at Washington for May, 
June, and July 1870,— -from the Consul General, U.S.A. 

3. — The First Annual Report of the American Museum of Natural History,— from 
the Trustees. 

4. — Address to the, Botanical Society, Edinburgh. Session 1869>70,— from Dr. 
Hugh Cleghorn, President. 

5. — Journal of the Asiatic Society of Bengal, Fart I, No 2, and Part 11, No. 3. 
—from the Society. 

6. — Seed of Mahogany and from Dr. Hooker, c.b. 

7. — A skall quantity of^iuinta Grass Seed,— from Lieut. James Forbes. 

(The above seeds are available to Members.) 

8. — A quantity of acclimatized Cauliflower seed,— from Mr, James Weston. 

9. — A small packet of Lettuce seed, — from Major James Williamson. This seed 
has been gathered by Major Williamson from plants of a v^ry flne kind raised in 
his garden at Boston Spa in Yorkshire. 

10. — Admail collection of Orchids from Assam,— from Mr. J. M. Wood. 

11. — A larger quantity of the Gum of the “Koortah” tree of Cachar,— from 
Mr. C. Brownlow. 

Mr.‘Brownlow renjark^ that as the quantity now sent (10 lbs.) is larger than 
which was forwarded in June last, he hopes it will be sufficient for an estimate to 
be formed of its value. He had some difficulty in coUecting it (which would not, 
however, be the case if there was a demand), and he may not be able to get 
another specimen so large. Mr. B. adds that they have other gums in Cachar as 
good, if not better, but none so generally distributed and plentiful. 
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Jtesohed That thia sample be also transmitted to Da Forbes Watson for report* 

12. — -A sample of tpbacco raised at Qowhatti,— from Mr. D. Bruce. 

13. — A sample of cotton raised at Jaunpore,— from Mr. J. G. Fraser. 

(F iirther partinulars regarding this cotton and tobacco will be found in the body 
of the Proceedings.) 

Silk Capabilities op the Punjab. 

Submitted the following communication from Captain Thomas Hutton in reply 
to the remarks of Mr. Cope which w'ero laid before the July Meeting 

“Whatever may bo the value of Mr, Cape’s ^ hard facts * 2 iA he terms them, 

I cannot say that I admire either his logic, or his persistence in advertising the 
Punjab as a proper field for silk culture, especially as he himself lately con- 
demned it by assuring the public that he cannot recommend the re-opening 
of experiments in which, according to Sir R. Temple’s report, he so. sign ally 
failed. As to his laudation of Goordaspore, it may, for all I know to the 
contrary, bojpapable of growing very good silk, •but still such a fact could never 
convert theTunjab into a good silk-growing province. It appears lhat Mr. Copes’ 
paratlise is situated about 30 miles from^the base of the Punjab hills, and 
we arc told that everywhere along that ^base, and within that distance, w'ould 
probably be found equally good. Well, what then ? It does not follow because 
at tho foot of the hills, in a greatly modified temperature, silk can be grown, 
that therefore it can be successfully cultivated throughofit the plains of the 
Punjab where the conditions of climate are very different ; and even although 
this one belauded spot produces good silk, still it is to be borne in mind 
that ^one swallow does not make summer* 

“Against Goordaspore I have nothing to say,1Ri? ihave never been tjjere, yet 
nevertheless, I denounce the Punjab in general, and Mr. Cope » unvrillingly 
does tho same by telling us he cannot recommend any one to re-open experi- 
ments in which he failed \ for he acknowledges that his having made a profit of . 
seventeen per cent, is altogether ^ exceptional* 

“What little I hav€fsaidof Goordaspore was called forth by the statements 
of Mr. Cope and Lieut. Fowlett, and if my inferences, founded upon those 
statements were wrong, I have only to thank thtse gentlemen for gluing me 
false data. For the account formerly given by Lieut. Powlett is now contradicted 
by Mr. Cope; both statements cannot possibly be true, and as Lieut. Pow- 
lett’ s appears to me, under all the* circumstances of fhe dase, to be the most 
reliable, I am inclined to pin my faith upon him. Mr. Cope now modestly 
assures us that he is still ^ practieiffly a tyro * ; whaS then was he eleven years 
ago ! And yet he then, in a lecture delivered at Lahore, took the opportunity of 
sneering at my attempts to extricate our Indian specids of Bomhycidm from the 
confusion i»to which ignorance of natural history had plunged them, assuring 
bismudionce that there was but one species ! How do the facts stand now ^ It 
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will, however, Be sufficient to substantiate all I have written, if I quote the 
conclusion to which Sir D. F. Mcleod, then the Financial Commissioner, and Sir 
R. Temple, then Secretary to the Chief Commissioner for tho Punjab, were 
compelled to arrive at, since it may well be allowed to close this controversy 
as to the silk capabilities of the Punjab. From Lahore, the 16th July 1850, 
Mr. Temple thus writes—* In reference to your letter No. 871 of tho ,27th 
February 1865, sanctioning a total expenditure of Rs. 17,000 for silk experi- 
ments at Lahore, under supervision of the Agricultural and Horticultural Society 
of the Punjab, to extend up to close of 1856 ; I am now directed to submit a final 
report on tho subject as follows : — At the commencement of 1855, it was reported 
that Rs. 5,279 had been already expended, and a further expenditure of 
Rs. 11,721 was sanctioned for 1865 and 1856, at that time the Agricultural Society 
were sanguine that the outlay would h at least marly covered by proceeds, 

' “ -UXj’ring the season of 1856, the experiment was vigorously carried on ; 
there was as Superintendent, a gentleman of much practical shill^* and a 
staff of eleven silk winders from Rengal. The worms were also,- for the most 
part, of the Bengal species. At first, the generation of the worms was very 
successful. The insects came forth in surprising abundance ; they throve on 
the mulberry leaves that were given th^m ; and at the first began to spin ex- 
cellent cocoons,— everything prospered, t*nUl the weather became hot and the 
atmosphere dry* [Precisely my own remarks scattered through several papers.] 
* But as the spring advanced towards summer the food became dUeriorated by the 
shrivelling up of the ^ leaves ; the worms grew sickly ; and the cocoons fell off. The 
early promise was fair, but the ultUnate result was almost nil. Some 941bs. 
of silk were procured, valued at Rs. 500, f where some 800 lbs. had been 
expcctedoat Rs. 6,000, gpd iperc only remained these scanty proceeds to set 
down agains!. an expenditure of Rs. 12,000. After this season the European 
Superintendent abandoned the undertaking ; but the silk winders remained. 
Perceiving this state of things, the Chief Commissioner, at the commencement 
of 1856, directed the Council of tho Society to deliberate on the further con- 
tinuance of the experiment, — copies of the minutes recorded by those officers 
are appended, as shewing the opinions entertained. It was then decided to con- 
tinue the experiment J during the season of 1856, by means of Cashmere silk 
worms, as there appeared a hope that perhaps this species would prove more 
hardy than tho Bengal species which had failed during 1855. 

“ * But from the two reports of the Society herewith appended, it will be seen 
that the same fate befell the Cashmere worms as the Bengal worms. The Cashmere 

* Surely here is no allusion to Mr. Cope, who now 15 years afterwards has wisely come 
to the conclusion that he is only “ a practical tyro.” 

+ About Rs. 10 per seer instead of Rs. 14 per sepr. *' 

t ** Quern Deus vult perdere prius dementat.” 
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twtns also flourished at first, but as soon as the iimn hecam mlment^ they 
heym to wither, Tb^r cocoons ultimately produced no more silk than the meagre 
quantity which was produced the year previous; and the Society pronounce 
the Lahore silk experiment to haee failed in toto. The establishments have now 
been discharged, and the concern wound up. 

“ ‘ From the abstract account annexed, it will bo seen that Rs. ,10,569-9*4 
have been expended in all ; or Bs. 6,430-6-4 less than the sum sanctioned- 
But the value of the silk produced U only Re. 1,100 instead of Rs. 10,000 
as originally hoped for by the Society. The result has not been fortu- 
nate, but the Government liberally supported the cxperia^eht for three con- 
secutive years, and the Society did its utmost in the way of supervision. As 
regards skilled agency all reasonable advantage was enjoyed; excellent shelter 
for the worms was provided, and two species of worms were tried. 

“ ‘ The conclusion, therefore, I am to state, appears to be that the dltfflSte in 
this part of the Punjab is inimical to the production of raw silk. For this puiepose 
an eqaahle t\mperature and a tolerably mowl atmosphere are required, but hi the 
spring, which is the season for silk spinning, the weather is at first comparatively 
mild. So long as that lasts the worms titrive, on rich green fodder, and spin 
fair cocoons, but in about the middle of ^pril^ the weather rapidly changes for the 
worse and the worms are ruined. For the northern parts of the Punjab, which are 
submontane, that is, within the influence of the Himala^, different dimatie 
conditions exist. There the atmosphere may retain its humidity and coolness 
longer than in- the southern districts, and there the production of silk in quantities 
may be possible. Private experiments have been conducted occasionally in some 
of these places with a certain measure of success.* but there are neither the 
means nor the agency for such experiments, on th&^ai4.of Government, hvailable 
in these quarters. But in the Central Districts of the Punjab, a fdw pounds of 
marketable raw silk plight be produced as samples, but no considerable quantities 
can be raised. 

* (Signed) R. Temple. * 

Here then we find ample proof of the truth of my statements, that the 
climate of the Punjab, as a whole, is inimical to the constitution of theJDhinese 
domesticated Bombyces; and further, we have evidence, ^r«<~that the Punjab 
experiments were a total failure ; secondly^ihoX in my reports on silk cultivation 
I have stated nothing but the truth ; thirdly— that such being the case, no amount 
of sophistry will serve to make the Punjab a proper field for the cultivation of silk, 
and lastly— Akut with these strong proofs of utter failure before us, it is high time 
that this fruitless controversy should 6e laid at rest. Mr. Cope's continual ill-judged 
praises of the Punjab being calculated only to mislead those who have, learned to 
regard him as an authority, instead of being only ^practically a tyro,' " 

^ ' ■ " — m~ — 

* ** A measure of suocefie,*’ is, in my opinion, a failure ! 
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Eggs ibobi the Japan Silk Worm. 

In connection with the above, the Secretary read a letter from Mr. G. De 
Cristoferis, forwarding copy of a letter which he had addressed to Oapt. Hutton, 
in respect to the Japanese eggs alluded to at the last Meeting, of which the 
following is an extract 

1 duly 'received your letters of the Slat August, and 5th and 6th September. 
When 1 read in the report of the Agricultural and Horticultural Society that you 
feared that the eggs I had sent to Mr. Blechyndcn would not hatch, 1 thought 
you might have been too quick in condemning them. 

The eggs were ^certainly sunken on the uppsr surface when I sent them to 
Mr. Blochynden, but by breaking some of them, I ascertained that life was not 
destroyed yet. 

“ .is nevertheless no wonder that these eggs should have come out so 
irre^larly with you, and so few at a time \ It was not their season to come out 
at all; but, independently of thisj have you ever seen Italian, Chinese, or Japanese 
annual eggs come out regularly in this country, even when brought out with the 
greatest care ? I think not ; and the reason is that no annual eggs will hatch 
regularly unless they are submitted to the changes of the four seasons in a 
temperate climate, from the heat of a summer, to the cold of a winter below zero. 
The Japanese annual eggs that always fail here in Bengal, hatch most regularly 
in Europe when waiited in the spring. They would not do so in the previous 
autumn if forced. 

The annual Boro Pullo of Bengal is the only annual eggs that will hatch after 
a few months of being laid, if proper care is not taken to keep it in a cool place, 
well protected from the air b- ai* earthen pot. In this way the eggs will keep for 
the twelve months, and would batch after a few days of being exposed to the air. 

"In future, if you get any annual eggs fropi China or Japan, I would 
, recommend you to send them up to Daijceling at once, an'd to get them back 
from there in the spring when, with ordinary care, you would find the eggs to 
hatch very satisfactorily. You may try this with the eggs I sent you, if any are 
left.** 

The Secretaiy^ also read thh few following remarks from Capt. Hutton regard- 
ing the above eggs :-• < 

^'‘^ho eggs you sent me from Mr. DeCristoferis’s Japan worm, about 4,000 in num- 
ber, have produced 29 worms, but these dame out sometimes one, at others three, 
then none, and at the most five per diem ; they are, some of them, in the third stage, 
and have all the appearance of B. Smmis^ answering nearly also to the doHcription 
formerly given by me in the Journal when I sent you the cocoons about which you 
said nothing. If I succeed in getting any seed from these, I may perhaps restore 
the worms to order, but I scarcely think Bengal a good climate for Japan 
species.” 
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Culture op Hinounghat Cotton at'Jaunpore. 

the following letter from Mr. J. G. Fraser, of Gopolapore factory, 
Jaimporo, regarding the cotton already referred to : — 

1 have forwarded to your address a parcel containing one pound of cleaned 
cotton. It was raised by myself from flingunghat seed, supplied by the Collector, 

I departed from the suggestion made by the Cotton Commissioner, and cultivated 
under a system of transplanting. I sowed broadcast before the rains, and when 
the plant was about eight inches high, I transplanted at a distance of 4 feet, 
the rows also being that distance apart, I need scarcely add that after the 
rains, the field was frequently hoed and watered! The result has 
been ‘good, and better I fancy that any grown under the ordinal^ system. The 
produce has been 2801bs. per Jaunnore higga, or 3761bs. per acre and this of 
clean cotton such as 1 send you.’* 

The Secretary said he had referred this sample to the Cotton Committee, who 
had reported as follows : — ^ , * 

Minuii} hi} Mr. A. Siirling.--1 have examined this sample ; it is Very clean, and 
the staple is firm and silky but soft, and a^^ears to me to have been over-ginned 
and damaged in the process. 

Minute by Mr. M. limderson. — This is a very nice silky description of Cotton, 
clean and of good staple, and well up in length and Btr. ngth of fibre to the 
best parcels of Hingunghut. Tbe staple I think bus been slightly injured in the 
process of cleaning, but this defect could be easily remedied by the use of an 
improved gin. Such a class of cotton would sell readily in the home markets at 
a rate approximating to the value of mid-New Orleans. 

Minute by Mr. J. M. Moss.— My improssio” '"^also that the cotton^has been 
over-ginned and staple spoilt. The mean length of static of the samj^le submitted 
is not over 1 inch, whilst the average of Hingunghat grown is nearly 1«40 mean 
measurement. The cotton is otherwise a valuable product. I concur in Mr. 
Henderson’s valuation. 

Tobacco. 

Head the followilbtg report by Dr. C. Fabrc Tonnene on the sample of^'obacefi 
raised in the Dilkoosh Garden of the Maharajah of Burdwan, from James Kiver 
Virginia sued, which was presented at the last uiueting , 

1 have the honor to report for the information of th^ Soaoty, that I consider 
the tobacco submitted by the Maharajah of Burdwan as a most superior article, ' 
and in my opinion equal to the bosj Brazil tobacco. H is excellent for smoking 
purposes. I have prepared a portion /}f it like the American tobacco, and the two 
samples accompanying this report are equal to thb best Cavendish tobuftico import- 
ed from America. Very good cigars could also be manufact^pred from the Icuvest 
In its present state it would realise from ten to twelve rupees per mauud in the 
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bazaar; but if the leayes^wete better prepared, the tobacco would command a 
high price in the markets of Continental Europe. 1 am of opinion that sufficient 
care has not been bestowed either upon the cultivation or the process of gathering 
and drying of the leaves, most of which appear to have been plucked in an unripe 
state. 

^*To obtain a good produce, the ripe leaves ought to be gathered on a dry day 
between the hours of 10 a.m. tod f.m. ‘No leaves ought to be plucked unless 
they show a yellow tinge, approaching to brown or Sienna color. The delicate 
leaves of the upper portion of the plant can be gathered when of a light yellow 
color, but on no aoc^ount ought green leaves to be plucked, as invariably they give 
a bitter flavor to smoking tobacco. 

** The tobacco leaves ought to be dried upon machans under the shelter of a 
roof made of Imglah or some other light material, and freely ventilated. 

process suggested by me for curing the leaves is so simple, that it can 
be adopted by the poorest ryots without much expense. In fact it would more 
than«repay them for the trouble.' ’ \ 

^‘The reasons for saying that sufficient care has not been bestowed upon the 
cultivation of the tobacco are, that th^ leaves are not as broad as they ought to bo 
and that the ribs are coarser than those 'of Virginia tobacco cultivated either in 
South America or in Europe. 

The soil of Bengal appears to be most suitable for the cultivation of finer 
kinds of tobacco than those exhibited at the Alipore Agricultural Show.** 
BmUfed^Thfit a copy of this report, and a portion of the manufactured article, 
be forwarded to the Collector of Burdwan for submission to the Maharajah. 

Bead also the following letter from Mr. D. Bruce of Gowhatty, Assam, respect- 
ing the '.iample of tobacco aliuded to under the head of contributions : — 

“I have pleasure now to report on the result of the experimental cultivation of 
the Virginia and Havannah seeds sent by you. The seeds were sown immediately 
on receipt, which was about the end of January, and the young plants transplanted 
about the beginning of March. They throve remarkably well, the Virginia 
rivalling the Bungporo in size, but unfortunately from tho time that the leaves 
’ showed indications of ripening, we had such heavy showers of rain, that the land 

da ^ 

got deluged and^ the plants destroyed, except a few Havannah that had early 
ripened. A few leaves as sample 1 will send by the next steamer that leaves this 
plaos. As I have been unable to keep any seeds, owing to the adverse circum- 
stance spoken of, I hope you will be able to send me a supply and early, other- 
wise it would not be worthy a trial in a climate like Assam whore the rainy 
season commences earlier fhan in Bengal. 1 don*t thi^ik you will find the tobacco 
of the desired strength and flavor ; but considering that it was raised during the 
rainy seaifon, it must be admitted to be a fair sample, with a promise of being 
better if sown in the proper season, and nb adventitious cause occuirir.gto prevent 
it.** 
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Dr. Tonnerre reports as follows on this tobacco , 

** The second or Assam sample submitted for examination, seems to be well 
cultivated ; the leaves are well cured and dried, but they are coarser than the 
leaves of the Virginia tobacco cultivated in Europe. I found it deficient in 
flavour ; this defect is no doubt owing to climatio influences which, it appears, 
were moat unfavorable, after the plants had acquired a certain growth. I would 
suggest, should Mr. Bruce continue to cultivate the same tobacco, that^ie send the 
Society a larger quantity so as to enaWe mo to ascertain its value in the market 
and also to have a certain portion manufactured in Calcutta. Nobody at present 
can prudently commit himself to fix any price on the tobacco, owing to the small- 
ness, of the sample, which consists apparently of fifteen picked leaves.*’ 

Cochineal. 

The subject that next came before the Meeting had reference to Becifineal, . 
in the shape of a letter from the Honorary Secretary of the Mysore Agricultural 
and Hortici'Jtural Society, who writes as follows* ^ . 

“ Should there be in the Government Gardens or Horticultural Gardens any 
plants of the true Mexican Cochineal Cactus, Opuntia Coeliinillefer and Opuntia 
Tunuj or kinds so called, may 1 ask yout to send some plants in a Wardian case by 
the next steamer from Calcutta to my address, care of Messrs. Binny and Co., 
Madras. There is a Cactus in the Bangalore Government Gardens called the 
0. Cochinillefer, hut I have my doubts of its being the correct kind, and 
comparison with your specimens will be useful, as also to have your variety to 
grow. 1 purpose again trying to introduce the true Grana Fina Cochineal insect 
cultivation here. 

« If any more recent attempts at true Cochiji^hl^ culture have been made in 
your part of India sinco those mentioned by Dr, Hoyle in his work, the “ Produc- 
tive Resources of India,** page 57, could you give me a guide as to where I may 
find the record ? It appears that the experiments made nearly 100 years failed 
because the wrong insect was introduced, and probably also the wrong kind of. 
cactus. A gentleman* recently introduced the true insects, but he had no cactus 
food for them after their arrival here, and they died. He did not know of tho 
cactus in the Bangalore Government Gardens that I have alUded to, and so the 
chance of trying that cactus was lost.** 

The Secretary mentioned he had been able to meet the request of Colonel 
Boddam, through the kind assistance of Mr. Scott, the Curator of the Royal Botanic 
Garden, who had supplied him with cuttings of what he considers the true 
Opuntia Cbchinillefira and Tuna,$ Ho (the Secvetaify) had also referred Colonel 
Boddam to the sixth volume of the Transactions, showing what the Society had 
attempted towards the introduction of the domesticated Cochineal itfsect (Orana 
finaj since the publication of Dr. Hof le’s work. 
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The Secretary next read^i comihunication from tho Secretary to the Chief Com*^ 
miesioner of Mysore^ forwarding cqpy of a letter from the Honorary Secretary, 
Mysore Agricultural and Horticultural Society, and enquiring if any attempts had 
been made to introduce the growth of Cochineal in the Bengal Presidency. 

It was agreed that Colonel Boddam's remarks be introduced in the Proceedings 
of this day's Meeting. They are accordingly inserted as follows 

“ I have* the honor to request you will submit the following to Colonel Meade 
in view to enquiring whether any attempts have been made to introduce tho 
growth of Cochineal in this Province (Mysore), 

** It is not genevaUy known that of late a great increase in demand for the article 
has arisen. 

** Brazil and Mexico have always supplied Great Britain with large quantities, 
but of late years Cochineal has been largely cultivated in Madeira and the Canary 
Jsiesf. during the past year many new plantations of Cochineal have been 
estaf^lished in Teneriffe and the neighbouring isles, in all of which the cultivation 
is preying most remunerative, a large amount of capital being thus employed, bo 
great indeed is the demand in Europe for this valuable dye, and so large the 
profits derived from it, that every avauable piece of land on the islands is being 
laid under cactus cultivation for production of Cochineal. So much so, that every 
other branch of field produce is suffering, even the cultivation of good plants both 
for human consumption and for cattle is being neglected, the temptation of 
realizing such large returns from Cochineal crops causing landholders to neglect 
proper care of the soil suitable for growing other plants. 

“ Several species of Opuntia (Cactus) serve as food for the Cochineal insect, 
though Opunita Cochinillefera and Opimtia Tuna arc the most commonly used. 
There are several varieties' o* Cochineal insect, an inferior kind, abounding in 
Bengal, but the Cochineal of commerce is the “ Grana fina" of South America, 
and I cannot learn whether it has been ever imported or had a fair trial. The 
question occurs to me whether any part of the Mysore province would do for 
Cochineal culture. Any kind of cactus, I believe, would grow here, and a greaf; 
many of the Flora, &c.. of Brazil and Mexico, do well at Bangalore. We havo 
also marked and regular seasons." 

In reference to <;he, above letter of Colonel Boddamthe Secretary remarked that 
though the wild species, Grana sylvesiray abounded in various districts of Bengal, 
no attempts had been made, of which lie ^ was aware, to improve it by careful 
culture and judicious management. This wild insect has been found, by ordinary 
culture, to yield a color equal in j brightness to the domesticated Mexican species, 
or Grana fina^ but it does not yield more than, one -third of the coloring matter. 
As several attempts to introduce the Gram fina into Bengal had failed, owing to 
unsuitability of climate, efforts might now he directed towards improving our own 
indigenous sort. Fron^ correspondence which was published by the Society twenty 
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•yews flgO) certain portions of the N. W. P. and the Punjab would app^ to 
ofier a fair field both for the improvement of the indigenoua kind, and for, the 
introduction of the Hbzican variety. The experiments of the late Dr. Dempeter 
on the wild Cochineal of Upper India and the Punjab, and the observations thereon 
of Drs. Falconer and McClelland, which are recorded in the seventh and ninth 
volumes of the Journal^ will be found alike instructive and interesting. * 

China Grass. 

Bead the following extract of a letter from Mr. James Montgomery, of the Ram 
Bag, Kangra, in continuation of the remarks submitted at the last Meeting t— 

“ I have much pleasure in acknowledging your favor of 4he 25th ultimo, and 
am glad to find that you consider the China-grass fibre prepared by me to be of 
good quality. In a letter from a dealer in England, of 21st July, I am informed 
that my fibre is £20 per ton better than any then in the market. 

“ I cannot at present send 'you any seed. My plant has been cut l^ice this 
year, and I am now cutting it the third time. A few old clumps have however 
been left, and should they ripen any seed in October, it shall be saved fof you. 
I endose a few 1868 seeds, but these are now useless. I have noticed that very 
dry seasons are favorable to perfecting the seed. Iiast year was an exceptional one 
in this respect, and the plants were loaded with seed. This year has been the 
reverse, 72 inches of rain having fallen since 14th June. 

“Full-grown leaves on my plants measure 12'' X 17".# 1 have often endea- 
voured to dry specimens, but cannot preserve them in their natural color, the 
upper surface invariably turning more or less black ; so sending you leaves 
would not be of much use. I have posted for you a piece of root, and if you 
will have it planted in your garden, it will, in a very short time, enable you 
to examine the fresh leaf. That the “ Rheca,” and l^oehmoria nivea” 'are of the 
same species, there can be no doubt ; but whether direct comparison Vould show a 
difference sufficient to authorize their being considered distinct varieties, I am not 
in a position to judge. There are two varieties found in the hills in this vicinity,* 
which, when growing, ^and at a short distance, I can scarcely distinguish from 
my own ; yet close examination shows marked differences between the three. 

“ It is very probable that most, if not all, the specimens sent to yoj^ from the 
Punjab wore obtained from me. So far as I can ascertain, until I introduced the 
plant in 1863, few in Upper India had seen either it or its fibre. Since then I have 
supplied roots to the Lahore and Saharunpore Gardens, ,and to a nuniber of 
private individuals. No fibre has yet been shown me superior or even eqnal to 
my own, nor has any reached England. I am now preparing a quantity for trans- 
mission to England, and will send^ou a fair sample from the halo for your own 
inspection and that of the members at any of your Meetings. Should a better 
specimen be sent you, !• shall esteem it a favor if you will send me a small 
portion.** • 
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The seeds roferred to in the aboye letter are bad, but the root ia sound, and ttn 
Scott, who has kindly undartaken to raise it, reports that it is pushing out shoote 
vigorously. Though the plants (Eheea) flower annually in (he Botanic Garden in 
the hot season, they never produce a single seed. The introduction of this root 
from Eangra will enable a careful examination to be made hereafter between the 
Rheea and this other stock which Mr. Montgomery reports having raised from 
seed imported in 186 ^ from China direct. 

Agricultvbal and HonticiJLTURAL Notes. 

Submitted the following interesting remaiks from Lieutenant J. F. Pogson, in 
reference to RW, PoJ^i.tos, &c. , 

“ 1 do not see the Field newspaper, but the subjoined extract therefrom vihich 
appears in the Delhi Gatdie of the. 25th August, is deserving of attention 

< The Chinese assert that the rice imported from other countries where manure 
is notViir^ioyed, is so inferior to their own in food-giving properties, that three 
bowls of it are required to satisfy a bungiy appetite against one of the home- 
grown* variety. , In Japan, however, the soil is so superior to that of China, that 
the rice produced in it is not liked by the Chinese on account of its extreme 
richness/ Further on it is stated—* The yield is said to be sixty bushels of rico 
per acre/ f.«., China rice. ^ 

** That the rice of China contains more gluten than Indian or American rice is 
quite possible, and that the rice of Japan contains more than that of China, is 
proved by the fact of its * extreme richness.* The best Carolina and Patna rico 
only contains 7i per cent of gluten and three-fourths per cent of fat, and as the 
nourishing powers of a cereal depends on its richness or gluten, and fat, the rice 
of Japan must contain both in excess, to be condemned on account of its 
richness. * . ^ * 

“ There is irt) accounting for taste, and as the Japanese have for ages thriven on 
the very rice condemned by the Chinese, I suspect the glutinous nature of the 
Japan rice is what is objected to. But be that as it may, it is quite clear that 
the Japanese possess a very superior description of rice, and that the Chinese 
have a variety far superior to ours. Under these circumstances, I would venture 
to suggest for the ISocicty’s conjideration that it woidd be advisable to give both 
kinds a trial in Ifldia. The land being reclaimed from the Salt-water lake, would 
be a very good site for the experiment, and the sale of the produce as acclimatized 
seed would yield a no small income to the t^wn of Calcutta. My experimental 
plot of Carolina rice is flourishing, 43 inches being the highest growth, and 33 the 
lowest. No signs as yet of the ears of rico, but they cannot be far off. 

You sent me two kinds of Lall Sag ; the rCal or red kind has maintained its 
usual growth, but the other kind varies in height from 32 to 63 inches, and i» 
laden with seed. The leaf of this sag, when cooked, igives a pale pink color 
to rice, and is not near so palatable as the true * Lall Sag.* It is I think of 



value for its seed, 9 rhieli the PaharrSas say they could make iuto Ih^-eat aa 
tbey do the * Goats and ; rabbits eat the leaves greedily^ and'^thiy' pbi^ 

cupines enjoy the thie# juicy stems ; these are from throe to five inches in dr* 
cumference six inches from the ground. 

As this say has grown so well in very poor rocky soil, and has not suifered 
from either the drought, or subsequent heavy rains, its value as cattle-food 
becomes apparent, and as such 1 would recommend it to all resident in Hill- 
stations who keep cows, goats, and rabbits. The seed no doubt will ^answer 
for fowls and pigeons. 

“ The incessant rain has prevented me from sowing the black poppy. I have 
tried the German method of potato^planting, and find that a sihgle potato planted 
entire has thrown out stems and branches which actually take up 20 square 
feet of soil. The growth east and west being five feet, and north and south 
clear four feet (the flower branch is 3 inches over 4 feet, but I do not coimt jjxis) 
and as the plant is in full flower and will yet grow for the next 30 days, it is pretty 
conclusive that the German farmers arc right and the English wrong. 

My next potato experiment is also of importance. ' 

“ On the 9th Julj', I put down a large potato (crop of 1869) which germinated 
and was in leaf on the 25th July ; sinej then its growth has been very vigorous 
(present height 18 inches), the flower buds having formed on the 23rd of August, 
and as far as I can judge the roots will he ready for digging up, with the main crop, 
which was sown iu March. If the rotiim is good, an op^um or onion crop 
might safely precede the potato crop in the hills, and in gardens early vegetables 
of all kinds might form the first crop and potatos the next.*' 

Read also the following extract of a letter from Mr. T. E. Ravenshaw, of 
Cuttack, respecting a blight in his rose trees v ^ • 

“ All my rose plants this season have suffered from a peculiar sc^e or blight, 
which if not mechanically removed by a brush or scooping with a knife invariably 
kills the plants. It begins from below attacking the joints of shoots, and extends ^ 
upwards by degrees All applications I have tried — tobacco ^\'ater, lime water, 
smoke, carbolic acid wattv, and sulphate of iron and water have failed to stop the 
blight, or if the blight be killed the scales remain, and unless very carefully 
removed, the plants die. Examined with a microscope each scale gontainj^a nest 
of minute insects. Can you tell me of any remedy for this pest ? I enclose a 
specimen on a small scale; hut large healthy plants become speedily covered. y 
The Secretary mentioned that Mr.* Scott had obligit^ly "favored him with- 
certain remarks on the above which he would read, as most probably they would 
be useful to other amateur Floriculturists suffering from the same blight as that 
to which Mr. Ravenshaw alludes 

** 1 have read Mr. Ravenshaw’s note and looked at the specimen sent. 1 find 
it covered Y^th one of the scale insects, which is not unliko that only too pre- 
valcBit at times in roses in Europe, and there called the Rose Scale— 
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rosa* All the race are most serious pests, and most difficult to suppress when onco 
it has been introduced into a collection. In Mr. Ravenshaw^s case, it will be 
best to cut at once as much of the affected parts as can be spared, and rubbing 
the remaining parts with a handbrush, and washing with soap and water. 1 
have also seen spirits of tar used with good effect, but this should bo applied 
while the plant is in a dormant and leafless state. This is a winter’s applica- 
tion in Europe ; here I should recommend its being made about the close of 
the rains, after they had been subjected to their annual pruning. Mr. Knight 
recommended, for the destruction of scale insects generally, a dressing with lime 
and sulphur.” 

Mr. 0. E. Blechjfeden, in a letter from TirhocJt, dated 19th September, ^writes 
as follows * 

The seeds arc splendid ; all that I havo yet sown have germinated 100 per 
centj^ Marjoram, Basil, &c., difficult to get to sprout, are all out. 1 make it 
a point to put my packet of seeds in the oun, brown paper and all, whenever it is 
clear ; this is good for them I should say, at least I have found it so. I shall ho 
able to send* down some good specimens of country Maize as grown by me. 
I picked the seed last year, and arm rewarded by a very fine crop both as to 
quantity and quality : it is now being ci^. What you semt me sometime ago, a 
small parcel, germinated well, but hai not given good cars. I liave found this 
to be the case with all the imported kinds the first year ; as an instance, last year 
you sent me some Maize seed ; the return was poor in the extreme. I got a few 
seeds ; these, this year, havo yielded beautiful ears. J will send specimens ; the 
quality does not s’eem to Lave degenerated. The Brazilian grass ( ranicum speota^ 
hikJiBUQvf five feet high, and has thrown out a number of shoots giving signs of 
flowering.” v 

* Miscellaneous Communications, 

The following letters were likewise submitted 

1— From Mr. F. Halsey, offering his services for raising vegetable and flower 
seeds for the Society at Umritsur for next season. Agreed— Tliat Mr. Halsey's 
kind offer be thankfully accepted. 

2. — Bcom the Consul Gorteral, U. S, A., applying for a quantity of seed of 
Fapaver aomnifertm for the Tenessee Horticultural Society, 

The Secretary mentioned that he had been able to meet this requisition through 
the find assistance 'of Mr. Robert King, 'of the Opium Department at Arrah. 

3. —From the Secretary, Government of Bengal, P. W, D., Irrigation Branch, 
returning thanks for 40 copies, furnished to his department, of Rico Statistics of 

4. — 'Frojn Dr. W. G. Clarke, E. I. Railway, Medical Department, intimating 

that he has been successful in raising the ^Brazilian grass at Toondla, from seed 
received from the Society. * 
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^■“*^*^®**^ Claudo J. Diimaiae) the first portion of a “list of timber trees 
and useful plants of the Ha^zareebaugh zillah forests.” 

6.— From Mr. T. Sa\idy8, a printed description of the machines and processes 
prepared by him for separating the fibre and bark of Ehees from the stem, and the 
fibre from the bark. 

For the above contributions and communications, the best thanks of the Society 
were accorded. * 


Friday^ the 2Sth O^'tober 1870, 

^ J. A. Crawford, E&a., Bresident^ in the CMir, 

The Proceedings of the last Meeting were read and confirmed. 

The following gentlemen were elected Membera : — 

Messrs, W. J. iJerschell, Thomas Chennell, E. M. Slater and F. IJigcpiohr, 
Capt. 11. J. Walker, the Maharajah of Tipporah, Messrs. Ralph Griffith, A.B. 
Sutherland, A. 0. McFarlanc, E. Lamb, and Rf T. Hobart, Rajah Bejoy Kesub 
Roy Bahadoor, and Lietit. G. Alexander. 

Corresponding Member — Dr. George King. • 

The names of the following gentlcpien wore submitted as candidates for 
election : — 

Major the Ilon’ble W, M. Fraser, Humcerpore,— proposed by Mr. H. A. Harri- 
son, seconded by the Secretary. * 

H, D, Chauntrell, Esq., Solicitor, — proposed by Mr. S. E. Collis, seconded by 
Mr. J. A. Crawford. 

Lieut. C. S. Noble, Asst. Settlement Officer, Fyzabad, —proposed by Mr. A. G. 
Grote, seconded by the Secretary. » 

H. F. Wilson, Esq., Scrajgunge, — proposed by Mr, D. T. Shaw^ seconded by 
Mr, T. P. Hamilton. 

H. J. Dessa, Esq., East India Railway, Arrah,— proposed by Mr. H. C. Levinge,. 
seconded by the Secretary. 

Baboo Vinialacharanif Bhuttacharjea, Deputy Collector and Magistrate of 
Nowada,— proposed by Baboo Protab Chunder Ghose, seconded by Rajah Sut- 
tyanund Ghosal Bahadoor. 

Rajah Poorno Chunder Roy, of Sonaputty,— proposed by Dr. R. F. Thompson, 
seconded by the Secretary. 

Capt. W. C. Mackinnon, fium-Dum, 

The following contributions were announced ; — 

U— Report on the progress and condition of the Royal Gardena at Kew during 
the year 1869,— from Dr. Hooker, c.b., Director. 

2.— Correspondence relating to the cultivation of Silk in New South Wales,— 
from Dr. (ieo. Bennett. • , 

— The Annals of Indian Administration in the year 1868-69, Part 1, Vol. 
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XIV,— from the Govornment of Bengal. 

4. -.A large quantity of*^ “Brwsiliaa Grass** seed fPankm ^ciaith) raised 

at Dum-Dum,— from Oolonee £. H. G. Wintle. ' 

5. — A basket-full of Tomatoes, of a pear sbape, raised at Seetakotta on the 
Chord line,— from Mr. P. R. Browning. 

These Tomatoes were much admired for their rarity and pretty appearance. 
They are more fruity than the ordinary kind. Mr. Browning does not mention 
from whence ho obtained the seed. He has promised seed for distribution. 

6. — Another and larger sample of China Grass raised at Kaugra,— from 
Mr, James Montgomery. 

Mr. Montgomery fends this fine sample in continuation of^ and as corroborative 
of his remarks ^hich are published in the Proceedings of August and September. 

Rc^ the following extract of a letter from Mr. Grote, dated Xiondon, 21st 
September, in reference to the Picture and Address voted to him by the Society : — * 

“T have paid £11-11-4 to Gfindlay, whose receipt I enclose. The portrait 
would have been packed for dispatch before now had I been in England when 
the Exhibition closed. Mw 1 find that Mr. Knight is absent from London, and 
his studio is not accessible. 1 shall give orders for its dispatch when Mr. K. 
returns. 1 saw Mr. Robinson on his arrival, and duly received from him the frames 
with the address, which I admired exceedingly, and i^hich I have deposited for 
the present with Dr. F. Watson in the India Museum. I feel deeply obliged to 
your Society for the trouble they have taken in having this flattering document so 
handsomely and elaborately recordcid. The woik does great credit to Mr. Lockers 
school. Pray give him my best thanks for his share in turning out this ai’tistic 
memorial^ which to me is specially valuable as containing the autographs of so 
many of my old friends.** ^ 

Silk. 

. Read the following communication from Captain Thomas Hutton regarding the 
present state of Silk’ culture in India, with a few remarks on certain kinds of Silk 
yielders:— 

At a time like this when, through the state of misrule existing in China, 
vast numbers of the mulberry trees have been destroyed, and the culture of Silk 
has been greatly impeded,— when France is being desolated by war, and her 
cultivators are called upon to relinquish sericulture and draw the sword in 
defence of the counlry,~it would seem to be a fitting time for the Government of 
India to step forward and seize upon so favorable an opening for extending the 
cultivation of Silk. Upwards of a year has .elapsed since the Duke of Argyll 
called upon the present Indian Government to exert itself in giving aid to 
the views ‘'and wishes of the Silk Association in JLondon, and yet, with the 
' exception of callbg for information from* all parts of the country from persons 
many of whom had probably never examined a caterpillar in their lives, we appear 
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to be jixBt as for from aiding and improving the culture of this valuable article 
as if there were really no room for improvement 
** The misfortunes'of China and of France should be regarded as most fortunate 
events for our own country and for India, and the Government should now 
promptly seize the opportunity of striking while the iron is hot It appears to 
mo that under existing circumstances there are just two courses open to us, 
namely, either to enter heart and hand into the task of extending aifd improving 
the Silk culture of the country, or to let things go on as they are until, as lately 
in France, the worms die out altogether and sericulture in India becomes a 
thing of the past. The present condition of all the Bombyccs, and the frequent 
failures of the bund, especially Us regards J9. furnish ample evidence that it 

is high time the Government should liberally step forward to arrest the downward 
progress of this branch of commerce, and restore the constitutional vigour of the 
worms by breeding them in more favorable climates than that of Bengal; and 
annually distributing both cocoons and eggs to those who may he willing to^culti- 
vate them on common sense principles instead of handing them over , to Iho 
natives to he again destroyed. There are men in the country who are perfectly 
willing to devote their time and attcntion*to sericulture, provided they can obtain 
assistance in procuring species and a fi'w judicious hints for their guidance. The 
expenses incurred by the Government in establishing an experimental Silk Farm 
for the purpose of issuing such healthy stipplie? of seed, would soon be amply 
compensated for by the increase and superior quality of ftie Silk produced for 
exportation from healthier stock. 

“ As regards the health of the insects now domesticated in Bengal, it is a well- 
known and oft-repeated fact that all are gradually degenerating ; and what the 
wonder when we consider the remarks lately mpofejiy Mr. G. DeCristoferis on 
the Japan Silk worm, namely, that ‘no annual worms will hatch regularly unless 
‘ they submitted to the changes of the four seasons in a temperate climate from 
‘ the heat of a summer to the cold of a winter below zero.* This is rather running 
to extremes, for I never resort at Mussoorie to any artificial means of protection, 
neither in this climate'is it at all necessary to do so. Eggs and cocoons alike 
remain suspended in the same room, in which, taking the whole year though, the 
thermometer may occasionally rise as high as 82®, and fall as loV as 26®. • I have 
never found any irregularity in the hatching, unless like these Japan worms they 
were very unhealthy, or were naturally hivoltines converted, like F. moroi 
Bengal, into annuals. As to keeping ‘ the eggs well protected from the air in m 
for fear of their hatching at unseasonable times, the practice is quite 
sufficient to show how thoroughlyiunsuitable and injurious to the constitution of 
the worms is the climate of Bengal, and how artificial is the treatment of the eggs, 
sineo exclusion from air is one of the very best methods of rendering the eggs 
sickly an^ unprolific. How would Ar. DeCristoferis thriw, if shut up in a small 
room from which all air was studiously excluded ? 
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« The so-called monthly worms of Bengal are likewise showing signs of deterior- 
ation, but I strongly suspect that this is less the fault of the climate than the vile 
native methods adopted in rearing them. With respect td B* tcxtor^ Mr. 0. S. 
Turnbull of Ghuttal informs me that ‘the bunds for the last two years have been 
a failure* in his neighbourhood, and he adds, when kindly sending me some seed 
of this species, ‘perhaps it may interest you to find out the cause.* This I shall 
certainly endeavour to do, for the eggs appear to me about half the size of those 
sent to me from the same locality about five or six years ago, and prove that the 
worm is already well on the road to ruin. I do not despair of being able to 
restore it, and even the Japan worm, I feel confident, will prove next year a very 
different worm from Wnat it is at present, although some of the worms are even 
now 2^ inches ih length, or as large as the Boro-pooloo of six years ago. The 
cocoons are hy no means to he despised, being well formed, compact, and pale 
sulphur coloured. The Japan worm will doubtless thrive up here, although it will 
not submit to the suffocating pot-and-pan system of Bengal. 

“ <Jf the worm discovered last yeer by Mr. K. W. King at fianchee, Chdta 
Nagpore, feeding on the Artocarpus laeooeha I think I may pronounce it to be 
Bombyx BmgaUmk^ discovered by Mr. Grote on the same species of tree, hut he 
has figured it so incorrectly that no one could recognise the larvcc of JRanchee in 
the published figure of B, Bengalemi^ Mr. R. Frith of Calcutta told me many 
years ago that he had taken a moth which he considered to be B. Huttoni of 
Westwood, as he foudd it in mulberry fields near Moorshedabod, and could see no 
difference in the markings. In this he was perfectly correct, though the species 
are proved to be* distinct by the difference exhibited by the larv®. So closely 
allied to B* Kutimi is it, that had I not knownTrom whence it came, I should have 
been tempted to pronounce it a diminutive specimen of that mountain species. 

“When the^ cocoons arrived from Ranchee I found that many of the moths had 
come out and had laid their eggs ; these in a few days produced small black 
caterpillars resembling those of B, Euttoni at that stage. The puzzle now was 
how to feed them, for there were no Artocarpus laeooeha trees nearer than the 
Doon, so I tried several wild figs — Morns Sinensis^ M, m^ra, jWT. multieaulis^ &c., 
none of which would they touch, and I expected to lose the brood. At last I be- 
thought iiKJ of Mfp'us Indica^ knd succeeded wonderfully, the young leaves being 
riddled into sieves in a very short time, and from that moment I reared the 
brood on branches of this tree placed in jars of water. During the first stage the 
worms were just as intractable and wandering as those B. Euttoni and required 
incessant watching, hut at night they remained quiet* A good crop of cocoons 
was secured, from which the moths again emerged, the worms from which are now 
feeding and thriving upon young mulberry trees in the open air. When the second 
brood of woi-ms came forth, the leaves of M, Indiea^ had become so hard and 
tough that the young insects entirely refused them, so I substituted loaves of Jf. 
nigra and M. multieaulis^ which they readily ate, and on which they are now thriv- 
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ing. Ihe Silk in colour resembles that of S, Euttqni ; the cooooh is small, but 
well-formed, and^tho^ Silk strong and elastic, and I see no reason to doubt its utility. 
A full description in all its stages I reserve for another paper. Another species 
has lately been brought to my notice, which I suspect will prove new to science, 
and fiom the description it would appear to belong to the genus AutheriBa / but 
of this more when I have seen the species. 

“ This shows that we have still a fine field for research before us, if we can but 
induce the Government to come forward to our assistance ; and, in order to avert 
the impending wholesale destruction of our present stock, an experimental Silk 
Farm situated in a temperate climate, and under the liberal auspices of the Gov- 
ernment, is all that is necessar}^. * 

“Ihis system I have advocated and urged for the past twelve months but 
without any good result, and I am beginning to grow heartily sick of the subject, 
for few things arc more annoying to an energetic mind than constantly bawling 
into the ears of those who either cannot or will not hear and understand.** ^ 

“P. fi'. — In continuation of the above* I may now add, that last night, 9th 
October, I received a letter from the Government declining * at present^ to enter 
into the extension of sericulture ; so after a correspondence extending over 1 2 
months, and luriiishing all the information called for, I am cast aside, and seri- 
culture may go to rack and ruin. 

*‘Tlie words ^ at present* may lead to the supposition that the subject may 
hereafter be renewed, but it ma)?^ not then be very easy to fSid a practical hand to 
carry on a Silk Farm, for certainly I will not do so unless on my own terms. 

1 am sorry to say, therefore, that I must abandon my intention of publishing a 
work already in hand, the letter-press of which would have formed a manual of 
instruction to beginiiors, while the plates would contained colored figures of 
every known species of Indian llombyx, and with the catcrpillaiw in the first 
and last stagt?s of growth, X\w c • un, and perfect insect both male and female. 

“ It is obvious, howevei, tli ii. such a work would be expensive, and that, with* 
out the aid of Governmer o, far beyoud my private means. 

“ Hence the scheme Tails to the ground. Not only will the young sericulturist 

bo deprived of a practical guide hut scientific men in Europe will regret to lose 

• •• 

figures taken from the life, and some of which have never yet appeared. 

“ Such, however, is the decree of fate, and my career as a scientific sericulturist 

must cease.*’ • 

* • * 

The Secretary mentioned, in reference to the first portion of the above letter, 
that no reply had yet been received fiom the Government of India to the letter 
of the Society forwarded in Marc!) last with the BepoVt of the Special Committee 
on the present state of Silk Cultivation in Bengal. 

Repoiit frIm Sydnev on Assam Silk Worms* Eggs. 

The Secretary next read the following letter from Dr, Geo. Bennett, Honorary 
Secretary, Acclimatization Society of New South Walesj. and submitted the report 
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from Mr. Bra^y on the condition of reeeipt of a packet of eggs of the Mczankoory 
Silk worm of Assam fAuihema AsiamaJ^ forwarded in July last:-«* 

**1 received your letter of the 30th of June, and have sent you by Book-Post, 
this mail, the correspondence with India respecting Silk, piinted by the Colonial 
Government and presented to both Houses of Parliament. Many persons in the 
Colony have been now induced to plant this season a large quantity of mulberry 
trees of the* most suitable kinds, preparatory to the cultivation of Silk, this will 
give an impetus to the exertions of the Society, who having succeeded in already 
introducing the best kinds of worms, and as the report of the grain sent to 
Europe by Mr. Brady (as you will see in the correspondence) has ;,bcen acknow- 
ledged to be of a very 'superior quality, the Society arc now disposed to rest from 
any further importation of worms of any kind until they see what success 
attends those at present in their possession, or whether the Colonists will enter 
with ene^y into the cultivation of this important industry, for which the climate 
of N^w South Wales is so suitable. In the interval the Society would feel 
obliged if you would kindly inform 'them what amount would be required to be 
remitted to meet the expenses attending the introduction of other varieties and 
species of Silk worms, which will enr.ble them to ascertain how far the funds of 
the Society (necessarily limited) will epable them to avail themselves of the 
opportunity offered, unless the Society could induce the Colonial Government 
to assist them in so laudable an object. 

“ I have also received by this mail your kind letter of the 29th of July, and 
also a packet containing eggs. Mr. Brady, to whom I sent them, has given me a 
letter reporting upon them, which I have enclosed, with many thanks for your 
attention. 

“ Geo. Bennett, Esq., m.d., 

Honorary Secretary^ Acclimatization Society of New South WalesJ* 

‘ ** I have received the package containing eggs of the Mezankoory Silk worm just 
arrived by the mail, for which we arc indebted to Mr. Biechynden, 

« Upon examination I found the grain in good order, except that the eggs had 
become lo^ from the sticks, aqd (the bottle having been hermetically sealed) the 
sweating had been excessive ; a fair proportion of the seed appears very good, 
and I think the vitality is unimpaired, but in future it would be well not to 
cork dk seal the bottles. ,In my opinion the J)e8t stopper is a piece of muslin, or 
thin stuffy stretched tight and tied over the wide mouth, this allows sufficient air 
to pass to sustain the embryo and prevent fermentation ; in this instance the 
eitink in the bottle was very strong, i 

“ I shall carefully watch the progress of this new lot, and, in due time, let you 
know how they get on. 

« 

“ Omari.es BiiAnv.” 
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The Secretary mentioned that it would be in the recollection of Members 
that Dr, Hooker had kindly responded, about a year ago, to the Society's requisi- 
tion for the seed of the “ Brazilian grass {Panicum speotahik^),** and that, as report-* 
ed, at the June meeting, it had been distributed to upwards of 60 applicants; 
but that so much greater had been the demand than the supply, that he had 
applied to Dr. Hooker for a further quantity. By a letter received by a recent 
mail, Dr. Hooker had expressed his Readiness to write for more seed, if it was 
certain that it is the seed of Panieum speetdbile^ as to him it now appears only a 
variety of Guinea grass, {P, jmmntorum). 

Colonel Wintle had received a’small portion of the seed in questiop, and now sub- , 
mittod the result in the several bags of seed placed on the table, with a specimen 
of the grass. In his letter accompanying this donation, Colonel Wintle re- 
marks :--‘*It is a splendid plant and I think of quicker growth than Guinea 
grass, especially in the dry season ; in the wet I do not think it thrives so 
well.” Colonel Wintle also observes that he finis it of a much rporo branching 
habit than the Guinea grass he has been in the habit of growing. To set the 
question of its identity with Guinea grass hr otherwise at rest, he (the Secretary) 
had forwarded this sample to Mr. S<iott, the Curator of the Royal Botanic 
Gardens, who reports that he finds no difference between them. 

Letters were also read— 

From the Under-Secretary to the Government of India, requesting that the result 
of the experiments instituted with Compton's Patent Chemical Manure in tho 
Society's Garden may be reported through the Government of Bengal, for tho 
information of the Government of India, 

The Secretary reported that tho manure in qiibsfiSh was received in* January 
last and had been distributed in small quantities, to about thirty applicants. Ho 
had not yet received a single report, but had now written for them. No experi- 
ment had been instituted by the Society, as they had not been in a position to do 
so, and had, indeed, been obliged to suspend all such useful trials since the period 
the Government of Bengal had resumed the piece of ground which had, for so 
many years, been allowed them as an experimental garden. 

From E. W. Molony, Esq., Commissioner of the Rajsbahyo Division, in- respect 
to tho Otaheito Sugarcane. “I have come to Rungporo on circuit”— writes 
Mr. Molony— “ and am informed by on old resident her»(Mr. Rebling, a Danish 
gentleman) that in former years tho Government used to distribute to all ap- 
plicants a superior kind of sugarcane called the ** Otaheijto.” This cans was highly 
appreciated by the ryots, who still bontinually ask for what they call tho Sahebaa 
cane. It was cultivated largely for many years, but has now quite died out. 

“ Could you kindly infofm me whether tho Society could supply me with any 
of this canc, or whether the Government have any in their garden which they 
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would give for propagation hpre. Mr. Rehling will take great interest In the first 
operation necessary to re-introduce the eultivation here/’ 

The Secrctaiy mentioned that the Society had distributed/ in former years, not 
only in the llungpore, but in various other districts of Bengal, large quantities of 
the Otaheitc and other superior varieties of Sugarcane, but this, and other useful 
cultures, had necessarily been abandoned since the resumption of the Society's 
garden by the Government of Bengal Mr. Scott, the Curator of the Royal 
Botanic Garden, is also unable to meet Mr. Molony’s requisition. 

From the Officiating Assistant Secretary to the Govcmilient of Bengal, sub- 
'mitting a farther despatch respecting the collection of Ipecacuanha plants for 
, India. 

From Mr. H. A. Harris, in reference to his previous communication (sub- 
mitted at the August Meeting) regarding irrigation by wind power. Mr. ITarris 
acknowledges receipt of several responses, through the Society, to his offer of a 
small wind-mill pump, complete, on certain conditions, and then states as follows 
I now beg to inform you that my first model of a simple pump is at present 
working in the garden of the < Presidency Jail,' and can bo seen on application 
to Dr. Lynch, who has kindly taker charge of it, and is experimentalizing 
with it. 

<< 1 have a second model in hand, but have so little leisure time just now that 
I am afraid some delay will occur before it is completed. When ready I will 
again communicate w^h you. 

I will make drawings of my models and send you a few copies, and any 
person can then put up a pump himself j this will prevent delay and disap- 
pointment. 

“lam happy to say that ^^oY'jrnmcnt are going to move in the matter." 

From the Secretary, Agricultural and Horticultural Society of the Punjab, 
returning thanks for a copy of the last published No. of the Society's Journal 
tvol 2, Part I, N. S.), 

From the Secretary of the Madras Literary Society to the same effect. Blr. 
Grose promises to send as requested for the Journal any papers they may receive 
bearing qn the rural economy of their Presidency, as they have for some time 
past ceased the publication of their Journal, 

From the Secretary to the Chief Commissionfir of Mysore, conveying the 
Gomotissloner'a best thguks for the collection of grass seeds forwarded at their 
requisition. • 

For the above contributions and communications the best thanks of the Society 
were accorded. 
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J. A. Grai^oiid, Esq., ii/tiht Chair. 

The Proceedings of the last Meeting were read and confirmed. 

The following gentlemen were elected Members:— Major the Honorable W. 
M. Fraser, Lieutenant C. S. Noble, Messrs. H. D. Chauntrell, H. F. Wilson, 
H. J . Dessa, Baboo Vinial Charana Bhuttacharja, and Rajah Poomo Chunder Roy. 

The names of the following gentlemen were submitted as cajiididates for 
election : 

Mohina Rungun Roy Chowdhry, Zemindar of Kakcma, Rungpore,— proposed 
by tho Secretary, seconded by the President. 

The Honorable A. Eden, c.8.,— proposed by Mr. R. W. Sin^, seconded by the 
Secretary. 

H. T. Prinsep, Egq., c.s.,— proposed by Mr. King, seconded by the Secretary. 

E. F. Sandys, Esq., Chupra,— proposed by the Secretary, seconded by the 

President. 

The following contributions were announced * 

I. — Memoirs of the Geological Svirvey of India, Pal<£ontologia»Ind%cay vbl. iii., 
Nos. 1 to 4 ; Memoirs of the Geological Survey of India, vol. vii.. Part 2 ; 
Records of the Geological Survey of India, vol. iii., Part 4, —from the Superinten- 
dent, Geological Survey of India. * 

2. — Cuttings of a few new kinds of Roses,— from Dr. T. Beaumont. 

3. — A small quantity of acclimatized flower seeds,— from ^Ir. R. W. King. 

4. — A few seeds of Austnilian Gum trees,— from Mr. John Hudson. 

5. — Seed of Guinea Grass raised from tho so-called Brazilian Grass seed,— from 
Dr. W. G. Clarke. 

6. — Samples of Carolina Paddy raised in the Andamans, — from Captain 

Prothcroc. * ^ 

The following notice from the Council was read (to be re-submittod for confir- 
mation at the next Meeting) 

“ That the Council of the Society he allowed to appropriate a sum not exceed^ 
ing Rs, 30,000, out qf the invested capital of Rs. 42,700, from time to time as 
required for the purchase of a piece of land in the suburbs of Calcutta, for erect- 
ing buildings thereon, for excavating tanks, and laying out such land^y) acquired 
for a garden for the use and benefit of the Members of the Society in the terms 
and conditions of Chapter V., Sections 1 and 2 of the Bye-laws.” 

proposed by Mr. W. Stalkartt— “ .That no steps bo tskon towards the purchase 
of any piece of ground until the whole garden question js brought before tho 
Government ag.ain,” ^ 

Eggs piiorf the Japan Silk Worm. 

The Secretary next submitted the following remarks from Cap^tain Thomas 
Hutton, relative to tho reSult of bis trials with Japan eggs 

** Ancnt those Japan eggs sent by M. de Christoferis, I all along apprehended 
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a cro88*brccd ! This tarns out to bp the case as formerly with those you sent mo ; 
yours was a hybrid betwefo B. Sinensis and B. Mori, whereas these are a hybrid 
between B. Sinensis and B. Texton It is easy to obtain a<€ro88, butthis is the 
first time I believe that the two species composing it have been so thoroughly 
separated. M. do Ohristoferis* eggs hatched in dribblets, and after a timo showed 
two differently colored caterpillars, from the appearances of which I guessed the 
presence of Sina and Boropooloo ; at length cocoons were spun, one beautiful 
yellow, the other whitish with faint'yellow tint. The moths came forth one kind 
very small, and the other as largo as Boropooloo. Then I made all the small ones 
couple together, and all the large ones together also: the small laid palo yellow 
eggs, which in ted dfys turned purplish and then grey blue; these hatched again, 
and the manner, of hatching at once proved them to be B. Sinensis ; as, instead of 
ceasing to hatch about noon as. all the others do, they continued to come forth 
all day and all night, so that in 24 hours all were hatched : they are now feed- 
ing mcrrtly, and gonet hrough one moult. The large moths also laid eggs which 
were? larger than the others, and in a few days turned vinous clay and then deep 
leadeflf grey, but not one of these has hatched, and they will probably remain 
in statu quo until the spring! Hero then is the secret of M. de Ohristoferis’ 
failure, for it was a case of the /Siwo striving to hatch, tmH the Iforopooloo liying 
to remain unhatched, and so between thtm spoiling the brood. When Sina bas 
again laid its eggs I will send you a few, as well as of Boropooloo, that you 
may see for yourself.^ France has tmstworthy agents in Japan, and therefore I 
suppose procures an unadulterated article, whereas any one writing to a friend 
gets any hybrid -that comes to hand.” 

Trial Sowing of imported Seeds. 

The Sberetary placed tabic a statement with which ho had been oblig- 
ingly favored by Mr. John Scott, Curator of the Royal Botanic Garden, of 
the result of sowings of the imported seeds of this season, vegetable and flower, 
hnd read the following note thereon 

“ I enclose a tabular statement of the results of my trial sowings of your 
vegetable and flower seeds. The results show tho high quality of the seeds, and 
though a ^few (as shown in the tables) failed in the first sowing during the rains, 
in a subsequent tWal I have got all to germinate, so that should you have com- 
plaints from Members the fault lies not in tho seeds, but in the bad management 
of thofto who fail, shpuld^there be any.” 

The best thanks of the Society were tendered to Mr. Scott for his kind com- 
pliance with their request, and for the trouble he bas taken in testing those seeds 
and preparing the tables. 

, Utilization op tub stalks op the Cotton Plant. 

Bead a letter from^ Dr. R. F. Thompson, Civil Surgeon, to the .address of 
the Magistrate of Hooghly, on the above subject. This letter, with the 
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specimens of fibre and gunny . cloth therein alluded to, are forwarded to tho 
Society by the Commissioner of Burdwan for an opinion as to their Value and 
quality.— (&a Cmeapdndence and Siketions.) 

Cahoiina Faddy. 

Tho Secretary read the following letters regarding the results of attempts 
at cultWating the Carolina paddy in various localities : — 

Mrst — Prom the Officer in charge of the Maunbhoom Jail, to the address of 
the Inspector-General of Jails, Lower Provinces, dated 7th October 1870 
“ I regret to inform you of the almost toU^l destruction of the Carolina paddy 
which was sown in the Jail garden in June and July last, and . which looked so 
promising twelve days ago, wh(»a the Sanitary Commissioner saw it. During 
tho last week an insect larger than the common fly, and of a color resembling the 
plant, attacked tho crop and partially destroyed it. The natives call the insect by 
tho name of BAowaw, and I have had a few of them caught and preserved in 
spirits of wine. The stench from the insect is intolerable, and cannot bo cpsily 
removed from the hands by washing. It seems that the insects flitted aboqt tho 
crop in largo numbers and settled upon the cars, from which they could not bo 
driven off, and from whence they extracted »the sap, or milky juice, and left a 
quantity of withering husks. It is very cjirious that the insect did not attack aught 
else in the garden, nor is it known to infest tho common paddy crops of this place, 
except those that are grown early, and then very seldom. I procured the services 
of some cultivators of rice for the purpose of ridding tho ric/crop of tho horde of 
flying insects, but their applications (consisting chiefly of assafoctida) failed to do 
any good. 

“ My private gardener, whom I brought down to the Jail garden, states that the 
presence of the insects was owing to the kind of ai^nure used in the • ground. 
This may he questioned, inasmuch as the same kind of manure is used through- 
out tho garden, and no other crops therein have been similiarly affected either 
now or at any other time. Besides, such manure is partially used by native, 
cultivators, who arc only too glad to allow people to relieve themselves in 
their fields, * 

“ The rice plant had attained tho height of 3 foot and 10| inches, and each plant 
on an average contained 149 grains. The latter were larger thin those seen in 
the indigenous rice crop, which was sown about the same time that we made 
our sowing.’' ^ • 

In tho letter forwarding the above report, Dr. Mouat requested to be informed 
if a remedy could be suggested. The Secretary mentioned he had, in reply, applied 
for a few of tho insects referred to., 

Second.— Ftom J. D. Gash, Esq., of Jugdespore Factory, Pertabgurh, Oudh, 
dated 12th October 1870 

It wa» my intention to have seni you a detailed account of the results of 
my sowings of tho Carolina paddy you sent me, but I am afraid I will not be able 
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to do so as the orop on the ground is being fast destroyed by a species of grub 
i^hich finds its way in the hollow of the stalk, as also of a fly that attacks the ears 
as they first make their appearance; and the grub works its way up the stalk eating 
the coating of pith which lines the stalk, and the consequence is, the grains in 
the ear do not properly form but are destroyed in their infancy. The fly only con* 
fines itsdf to the unripe grains, and from all I can yet see, it seems to destroy 
the vitality.of the grain by, as it were, sucking up the nourishment required to 
produce the paddy. As the success of my crop depends in a great measure on the 
destruction of these grubs and flics, I will feel obliged by your sending me, by 
return of post, any information you can for the extermination of those pests. 
I am at present 'trying oil cake, but am not certain of the success 1 will 
meet with. I send you a few of the destroyed ears, as also some of the flies and 
grubs; the flics have a bad smell as the natiye name implies. They are called 
dandhee, and the grubs “ ATilra.” 

The Secretary mentioned that he had, immediately on receipt of the above pests, 
eent^them to Dr. John Anderson, Curator of the Indian Museum, and he had 
been favored with the following reply from Mr. Wood*Mason, the Officiating 
Curator 

“ I must apologise for delaying so lo*iig the answer to your note of 16th October. 
My colleague, Dr. Anderson, left Calcutta on 26th October for Europe hence 
this delay. The grub referred to by Mr. Gash is probably the larvae of some 
boring beetle, and the so-called fly certainly a species of bug : all the species 
of the enormous family Jlcmiptcra (bugs) injure plants or animals in the way 
described by your cori;espondent. The insects arrived in such a damaged state 
that it would he impossible to attempt to give a more precise determination 
than the 'above. If Mr. Gash will kindly forward specimens of his enemies 
preserveJ in spirits, wo slLtSl be happy to give him more definite information ; 
but, I regret *to say, that we cannot hold out to him even the shadow of a hope 
of being able to find a remedy.” 

* T/iW.— From S. E, Peal, Esq., of Sapakattee, Seebsagor, Assam, dated 12th 

December ^ 

“ I had hoped to bo able to report favourably of my Carolina paddy this year, 
not only g-s I have two acres /)r more of it, but from its fine healthy appearance. 
An unexpected pest, however, has appeared in the small birds, for as it is the 
first in ear by about a month, when once found out they never leave it. 

“ Cfne small bird oalle^ the ** Toonie ” is the worst ; it is useless almost to try 
to frighten it. 

“At 10 or 12 feet off tjiey sit and eat, and unless pelted will not stir ; and 
as this remedy is worse than the disease, I no\/ try shooting them. 

“ This latter I tried all yesterday but found it of little use either. They will alight 
in a cloud at the gun-muzzle. Being very mall 1 seldom get more thi^ two at a 
shot, and they must of course be shot flying. It is most disheartening, more 
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especially, as the Assamese now see the trouble and thank their stars they have 

got this new kind. 

“ The native crop is dot yet in ear, so this will continue for another 10 or 20 days. 

** Yesterday I estimated about 4,000 of these birds alone that could not be kept 
oiT, and on opening those shot 1 found eight to ten grains of milk rico ” in their 
crops ; this was the morning meal, and as in the evening it is worse, 1 imagine 
the loss daily was about 8,000 grains, and this will soon leave nothing.* 

“I was on point of writing to say I should have 10 or 20 maundsgood accli- 
matized Carolina paddy to place at your disposal, but 1 am afraid I shall only save 
enough for seed. 

“What is now growing came from some I planted last yeaftt the usual (local) 
time. 

“This Toonie is a grass seed-eater and does not roost in trees. *’ 

Fourth, — From Captain M. Protheroe, Assistant Superintendent of Port Blair, 
Andamans, dated 7th November:— 

“ I have the pleasure to inform you that, the* ten seers of Carolina paddy seed 
forwarded from Metcalfe Hall were duly received, and the crop was grown at Port 
Mouat, an out -station of Port Blair, under l\tr. J. N. Homfray^s superintendence. 

“The seed was ‘>own in a nursery during the last week in May, it was planted 
out in June and covered an area of about four acres. It ripened during the first 
two weeks of October, during which time we had dry weather, and the crop was 
then got in. The yield was a little over lbs. 7,000. 

. “ 1 forward, favored by Captain Kundeli, specimens of the paddy* The roots of 
the first crop have been left in the ground for a second crop. 

“ The above yield would have been much larger had it not been for the ravages 
of innumerable small birds, which were with great ^culty prevented i^om des- 
troying the whole crop, , 

“ The experimental crop having been successful this paddy will be tried on a 
larger scale next season,” , 

Letters were also submitted : — 

From Captain Thos.* Hutton, Mussoorie, forwarding a note on the Burmese 
Silk Worm in refijrenco to the report of the Deputy Commissioner of Thyetmyo 
on Sericulture in British Burmah, as published in tffe supplement to ihie^Oazette of 
of 6th November, No. 43 of 1870. — ^Transferred for publication in the Journal. 

From F. Halsey, Esq., Umritsur, in respect to the supposed Brazilian ^rass. 
“ I beg to report,” writes Mr. Halsey, “that the sedl yo*n sent me last year 
of * Fanieum sfectabUe ’ has germinated freely. At the time you sent me the seed 
you expressed an opinion that it was the same as* the ordinary Guinea grass 
of the country. I now beg to confirm that opinion without any doubt what- 
ever. I have seeded both side by side, end to my mind they are absolutely 
identical. «At the same time, it cannot he impressed too much upon people, 
that there is no better forage, for cattle than this grass on irrigated lands, 



and with a little manure occasionally it can bo cut twelve times a year» and cattle 
are greedily fond of it*” 

The Secretary observe^ in reference to the above rciharks of Mr. Halsey, 
that seed of the Guinea grass had been distributed by the Society annually 
for the past 30 years or more, so impressed were the executive of the desirableness 
of introducing, if possible, this fine cattle fodder throughout India ; but the object 
desired in the attempt (hitherto fruitless) of obtaining the Brazilian grass seed 
was to introduce a plant which, from report, is said to be independent of irrigation. 
The Guinea grass, when once introduced, can be kept year after year in Bengal 
without irrigation, but in Upper India constant irrigation would appear to be 
absolutely necessary for its preservation. 

From Patrick Duff, Esq., Bhaugulpore, reporting the result of bis trial witli 
the Pegu Indigo seed received from the Society in January last. The following is 
extract of Mr. Duffys letter : — 

I sowed some portion of it in May, on the first shower wo had, and finding 
it sufering for want of another sho^^er, I watered it with a garden watering pot, 
but no*t getting any rain again for some days it seemed to be very much affected 
by the hot sun we were then having and died off. 'What remained 1 sowed with 
a crop of onions, a plan often followed in this district when practicable* 

The onions were watered, as usual, every week or 10 days, and under this 
treatment the Pegu seed seemed to thrive very well indeed. The plants when 
young had large leav^^s, but as tliey grew the leaves became smaller. The plants 
were not larger than those from Benares or daiscc seed, and appeared very similar, 
except that the roots and branches were somewhat thicker than plants grown 
from the abovementioned kinds of indigo seed here. 1 do not think the Pegu 
seed wiU^stand drought so w^^U as Benares or daisee seed. 

The quantity 1 got from you being so small I was unable to make experiments 
by sowing it at various times during the year ; it might have proved better if tried 
in October, which month we all sow the greater portion of our indigo in. But, on 
the whole, I do not think it a better kind of seed than the two kinds 1 have had 
any experience with— that is, daisee and Benares. I did net find the loaf richer or 
in any way better than that of the above two kinds.” 

(This se«fi was j^resented by the Officiating Superintendent of the Boyal Botanic 
Garden in December 1869.) 

Mr. S. P. Griffiths remarked that he had also tried a portion of this seed by the 
side ol the Pumeah plant, and found the latter of a deeper green, and rather more 
luxuriant altogether, but there is not much difference between them. 

From Captain H. P. Lovell, Superintendent F. and Company, intimating 
that he has received authority from London to refund half of the freight (JB39-2-6) 
paid on seeds sent by Messrs. Law, Somner & Co. from Melbourne. 

For the above presentations and communications, the beat thanks of the Society 
were accorded. 
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A Spetial Meeting ms held on Friday the 9th JDemtSer 1870. 

J . A. Crawford, Ebq., IVesidenty in the£hair. 

The President stated the object of the Meeting;, and pointed out how greatly the 
efficiency of the Society was crippled for want of a piece of ground for an econo-^' 
mic garden ; he also alluded to the want of success which had attended the efforts 
of the Council to obtain a proper piece of ground, and the absolute necessity there 
was that the Society should have a garden to enable it to resume its fonner field 
of usefulness in agricultural experiments; and with this view, after briefly stating 
his own opinion in the case, suggested that ‘ho Society should address Govern- 
ment once more for the grant of a suitable piece of ground on jjich terms as might 
appear to the Meeting best adaptedfto obtain the object in view. 

It was then proposed by Mr. A. II. Mowbray, seconded by Dr. C. Fabre 
Tonnerre, and ResoUedy that the Council address the Government of Bengal for 
the grant of the piece of ground to the south of Belvedere, measuring about 41 
beeghas, and offer, on the condition of the ground being granted in perpetuity, to 
forego the annual grant of Ils. 5,000 now paid1)y (Government to the Society. , 

It was next proposed by Mr. J. A. Crawford, seconded by Mr. M. Henderson, 
and liaolvedy that the Proceedings of this Meeting be submitted at the next 
Monthly General Meeting of Members for %oniirmation. 

Tuesday, the 20^7* Iheember 1870. 

J, A. Crawford, Esq., Fmidenty in the Chair, 

The Proceedings of the last hfonthly General Meeting, and of the Special 
Meeting of the 9th December, were read and confirmed. 

The following gentlemen were elected Members ; 

Mohina Kuengun Eoy Chowdry, the Honorable A. Eden, Messrs. II. T. Prinsep 
and E. F- Sandys. 

The names of the following gentlemen were submitted as candidates for 
election 

G, Toynbee, Esq., Cuflack,— proposed by Mr. G. M, Currie, seconded by 
Mr. W. Maepherson. ^ 

Captain E, C. Corbyn, Deputy Commissioner, Shahpore, Punjab?— proposed by 
the President, seconded by the Secretary. 

Moulvie Mahomed Eiisseed Khan Chowdry, Nattorc,— pro{> 08 cd by the Secre- 
tary, seconded by the President. 

AV. Lloyd Jones, Esq., Bengal Police, Dinagepore,— proposed by Mr. Vesey 
Westmacott, seconded by the SecreiRry. * 

Baboo Goluck Chunder Ghose, Zemindar, Cuttack,— proposed by Baboo Mohes 
Chunder Banerjee, seconded hy Rajah Suttyanund Ghosal. 

Captain Itrv Blathwayt, Assistant Commissioner, Golaghati Assam,— proposed 
by the Secretary, seconded by the President* 
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T. M- Francis, Esq., Solicitor, Calcutta,— proposed by the Secretary, seconded 
by Mr. fi. Blechynden. 

TuinUTE OF RESPECT TO THE MEMORY OF Dr. TuOlt/AS AnDBRSON. 

Before commencing the ordinary business of the Meeting, the President in a 
few words alluded to the intelligence which had been received since the last 
Monthly Meeting, of the death of one of their Members, Dr. Thomas Anderson ; 
and read the following Resolution, submitted at the last Meeting of the Council, 
which he was sure would be concurred in by every Member present : — 

That this Society has heard with the* deepest regret the intelligence of the 
decease of Dr. Thomas Anderson, Superintendent of the Royal Botanical Garden, 
Calcutta. A wortBy successor of Wallich, Griffith, Falconer and Thomson, he 
has been cut off in the prime of life ere the science to which he devoted himself 
could reap fully the benefits of his varied knowledge and matured experience. 
In him this Society mourns the loss of one of its late Vice-Presidents, and of 
a contributor to its Journal of many of tho most interesting and useful papers 
in it This Society takes, thereforQ, this the earliest opportunity in its power 
of placing on record in its Proceedings, its high appreciation uf bis services 
in the cause of botanical science, and the loss that this science has sustained in 
his early death.” Unanimonsly adopted. 

The following contributions were announced 

1. — Report of the Sanitary Commission for Bengal for 1869-70 ; Report of the 
Cotton Departmeiit^or 1868-69 and Records of the Geological Survey of India, 
vol. 3, Parts III and IV,— from the Government of Bengal. 

2. — Progress Report of Forest Administration iu the Central Provinces foT* 
1867-68 and 1868-69 ; the Flora Sylvatica of tb*^ Madras Presidency, Parts 
II, IV. and V; and leones Flantanm Indite Orientals (Beddomc), Series IV, V, 
and VI,— from the Government of India, Home Department. 

3. — Report of Department of Agriculture of 'Washington, for August and 
September 1870,— from the Consul General, U.S.A. 

4. — Annual Report of the Calcutta Botarl Garden, from April 1869 to March 

1870, — From the Officiating Superintendent. » 

6. — Journal of the Asiatic Society of Bengal, Part I, No. 3,— from the Society. 

6. — Ot^fhmerg Morels, by M. C. Cooke,— from (be Authjr. 

7. — Specimens of unusually large Capsicums and fine long Chillies (and a 
quantity of the seed) raised in Tirhoot, — from Mr, C. E. Blechynden. 

8. — A few ears bf “Japan Maize,”— fro'm Mr. G. Bartlett. This is the mai^e 
with the white striped, leaf which, is so ornamental. 

The above seeds arc available to Members. 

f 

Recovery of dues from ex -Members. 

f 

The attention of the Meeting was ncxt.directed to* the consideration of certain 
practices occasionalfy resorted -to by some few Members preparatory to resign- 
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ing) by which undue advantage is taken by them of their Membership, result- 
ing in pecuniary loss to the Society. 

It is, therefore, deemed expedient, for the better protection of the interests of 
the Society, to amend and enlarge the provision of the Bye-Laws, so that vrithout 
having recourse to coercive measures, the Society may be enabled to recover some 
of the arrears of subscription and other dues from ex-members, and also prevent 
for the future a recurrence of the practices complained of— vfo., that* of timing 
resignations after having fully- availed of the privileges of memberships, so as to 
evade payment of the last quarter's subscription for that year, and, in some in- 
stances, withdrawing from the Society by ceasing to pay any further subscription, 
leaving one or two quarters' subscription unpaid for the ye Jr in which they had 
exercised their privileges. 

As every exertion is now being made to ensure tbo arrival of the seeds in all 
April for distribution next year, it is very desirable that the following Resolution, 
recommended by the Coiiti(;il, should be adopted ^ 

It \ra3 then proposed by Mr. W. PigoU,. seconded by Dr. 0. Fahre Tonnerre, 
and Resolved unanimously : — 

“That a list of the namoa of all ex-Mcmbers who have directly and indirectly 
withdrawn from the Society by non-payment of subscription, &c., since the year 
1868, after participating in the privileges of their membership during the year of 
their withdrawal, but who have failed to pay up the balance of subscription and 
their dues for such years, be published yearly from and afte^ the 30th June next 
(1871) for general informatiou.”' 

•Sericultuke in Bengal. 

Read the following commu ioation from Mr. G. IJ^Cristofcris in reply to the 
remarks of Captain Thos. Hutton, submitted at the fast monthly meeting 

Permit me to address you a tow lines for communication to the Society, in 
answer to some remarks reflecting on myself, made by Captain T. Hutton in his ^ 
letter to the Agricultural and Horticultural Society printed in the Englishman paper 
of the 22nd instant. • 

“ When I said that ‘ no annual worms will hatch regularly, unless they are 
submitted to the changes of the four seasons in ^temperate cliraat^Yrom the 
heat of a summer to the eold of a winter below zero,* I alluded to the Centigrade 
not the Fahrenheit. The climate of Mussoorie, ranging from 26 to 82 Fah. ought 
to he well adapted. 

1.11 saying that the annual eggs of Bengal are kept well protected from the air 
in earthen pots (which are cool and porous), I wa» not advocating my own 
views, but was simply stating a metiiod adopted by the natives of Bengal for the 
preservation of the annual worms, since perhaps these have been introduced in 
the country^ and I fail to perceive the drift of Captain H iitton's comparisoa 
between a man and a silk worm egg, unless it is meant for witticism. 
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“Captain Hutton’s plan of breeding tlic worms in a more favorable climate 
than Bengal, and then dibtributing both cocoons and eggs to those willing to 
cultivate them carefully, will do very well for the annual cocoons ; but what is 
most vital in Bengal (where mulberry is cut four or five times during the year) 
and ought to attract the attention of all practical men, should be the improve- 
ment of the monthly or Polivoltine worm in Bengal itself. The native method of 
buying sqed cocoons, getting the eggs, and rearing the worms, is full of mistaken 
notions and practices, and if an experimental .silk farm under intelligent and 
practical management should he established in the. centre of the cocoon producing 
districts of Bengal, by the aid of Government and the silk manufacturers, it 
is certain that g(tpd results may be obtained tending to improve the quality 
of these monthly species,' by the distribution of the cocoons or eggs produced in the 
farm.’’ 

In connection with the subject of silk, the Secretary next read the following 
letter from Mr. Charles Brownlow of Cachar, and stated that ho had received 
the cocoons therein referred to, and that they had been divided between Captain 
Hutton of Mussoorie, tho Acclimatization Societies of Melbourne and Sydney, the 
Austrian, Italian and French 'Consulates 

“I beg 10 advise you of my being about to despatch to your address a box 
containing 7 1 Atlas cocoons (live), which I trust you will cause to he distributed 
to parties likelj" to make experiments in rearing the silk. You will be the best 
judge of who will he liktdy to turn them to account, but I would suggest batches 
being sent to the i^astralian, Austrian and Italian Governments, Captain Hutton, 
M. Gueiin Do Menevillp, &e. 

“ I shall shortly send for the Agricultural and Horticultural Society’s report an 
account of the rearing of the brood in open air, iu which process from first to last 
I met Vith no misadvciit^e ;• the worm is evidently very docile and tractable. 

“Abatdnof ten cocoons would be enough for experiment, and would yield 
at least two or throe fuinales, ■which at the rate of 400 eggs each, and allowing 
casualties, would consume the foliage of a couple of large trees, if not more. 

Blighted Paddy, 

ReaiAiie following letteu^from the Commissioner of the Presidency Division 
regarding the blighted condition of the I’addy crop in the vicinity of Diamond 
’ Harbour: — 

1. The accompanying dhan has been made over to me as a specimen of a 
very serious blight which has .afl’ected a considerable portion of the standing rice 
crop to the south of Diaiqond Harbour. 

“ 2. I should he very much obliged if you would be sr. good as to favor me 
with an)( remarks which the knowledge and experience of yourself, or any member 
of your Society, can suggest as to Die ^nature and cause of the blight. 
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“ 3. It ifl so far, as I understand, the result of the last heas^ rains, which 
led to a considerable rice tract being submerged for a short time.** 

The Secretary satd he had been favored by Mr. Wood-Mason, the Officiating 
Curator of the Indian Museum, with the following report on this blighted paddy i'— 
** The specimen of paddy just received is infested by a species of Ustilago smut 
in common parlance. Many species arc known of this genus of parasitic fungi, which 
are determined partly from characters furnished by the spores; partly by the habit of 
the fungus, &c. They generally grow in the interior of the organs of plants, as in the 
case before rac, in which the usual great deformity of the grains, absorption of the tis- 
sues, and their total replacement by aggregations of the spores of the fungus, have 
taken place. The interior of spme of the grains presented % whitish gummy, inter- 
laced, ill-definable thread like mycelium, which doubtless grows, in the manner 
described by Fulasne, at the expense of the surrounding tissues and sap of the in- 
fected organs, and at last becomes converted into a more or less coherent mass of 
spores ; these arc of a dirty green colour on the exterior of the deformed grains ; 
beneath the outer coating the aggregated spores are bright orange reef; the 
central portion has a \oaicular appearance and is white in colour. 

Now for a few words about the causes of this blight. Amongst these may be 
placed ‘seasonal influence unfavourable to the healthy development of the 
paddy plant,’ careless cultivation Cr absence of proper precautions in the 
choice of the seed. According to certain observations made some years ago, it 
seems probable that there arc very few com grains of any kind upon which it is 
impossible to discover several sporules of a fungus; a bai/season cornea iu which, 
to take the present case, the plants are too long or too deeply covered by water, 
they get into an unhealthy condition, and tuc hitherto dormant germs start into 
life. This is as probable an explanation as I am able to offer. In animals certainly 
a lowered physique produces greater susceptibilitjy oi' disease ; this same more than 
probably holds good with regard to the vegetable world. In further corrobora- 
tion (ff my explanation, I may mention the sudden occurrence of forms of animal 
parasitism to sick people.** 

The Secretary furtljcr read a note from Mr, J. D. Gash, of Pcrtapghur, Oudh, 
in continuation of that submitted at the last Meeting. Mr. Gash writes that 
he is unable to send, as requested, any perfect specimens of the which have 
been committing such havoc on his Carolina paddy, as no traces of them are left, 
all having disappeared after he had applied neem oil-cake. “ The crop ” — adds Mr. 
Gash” — “ seemed to rally after these pests left, and I have* been collecting some 
paddy at different times, so that after all I expect some sort of a return. I will 
send you an account of tho mode I pursued after I ^ave collected the second crop 
which I am now watering.” 

Insects noxious to the Tea Plant. • 

The Sqpretary, lastly, called attention to a communication from Mr. E. L. Edgar 
of the Cossipore Tea Estate, Cachar (introduced in the Proceedings of November 



1869)» respecting certain injects which were then doing much harm to his plants. 
Dr. John Anderson, Curator of the Indian Museum, had examined these insects, 
but having no available means for determining them, he (the Secretary) had 
forwarded a second supply to Mr. Grote, who had referred them to Mr. F, Moore 
of the Indian Museum (London), and the following is the report on them, received 
through Mr, Grote, by the last mail 

“ I have to thank you for your note of the 2l8t wntli its enclosed insects 
which infest the tea plants in Cachar. The pretty bug, I find, is a variety of the 
Fosdlocom Sardivickii, which insect, I believe, had been observed by remberton 
as infesting the tea plants of Assam many years back. The small beetle is a very 
common and well-known species of ‘Phytopbaga' belonging to the family 
CryptocephdidcR^ having been named by B'abricius as Thysauchenia pallem, 
1 should be glad if you will kindly intimate to the Secretary of the Agricultural 
and Horticultural Society of Calcutta that I should be very glad to have specimens 
of ncytious insects for examination that may from time to time come to them, 
and wquld be much obliged for a copy of all MS. or published papers that the 
Society may have giving information on such subjects.” 

For the above communications and contributions the best thanks for the Society 
were accorded. 

A. II. BLEUUYNDEN, 

Secretory. 
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Report from the Coif>ncil to the Society at the* Ghieral Meeting of^the 23rc? 

January 1871. • 

The commeiicement of another year renders it incumbent on thfi 
Council to submit a brief retrospect of the proceedings of 1870. 

The number of members elected during 1870 is one hundred and forty. 
This is above the usual average, in fact greater than in any pfO^ious year 
since the formation of the Society, except that of 1865, when a hundred 
and sixty-three new names were enrolled. It is gratifying to note the 
comparatively large accession of •members from the native community ; 
the more so as of late years it was feared that they took but little 
interest in the proceedings of the Society. Sixteen new names have been 
added, which is greater than in any previous year since 1858, when the 
number registered nineteen. The loss by deaths and resignatidhs is much 
the sam^ as in former years. Hie following tabul^ir statement shows 
the different classes of which the Society is composed. 
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Honorary Members ... • ... 

Asspoiate Members ..T 

Corresponding Members 

Civilians ... '... 

Merchants and Traders 

Indigo and other tropical agricul- 
turists... 

Military Officers 

Medical Officers ... 

Asiatic.; ... 

Clergy ... 

Law Officers 

Miscellaneous 


iV" A — Of these 870 Members, 177 are resident in Calcutta, 549 in the country, and 144 in Europe. 
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The losses alluded to in the last column compi ise^twenty deaths,* sixty- 
three resignations, and sixteen removals from the list, their absence from 
India having exceeded four years, making in all ninety-nine. 

Of the total number (870) in the foregoing list, thirty-four are Life 
Meinbcrs, one hundred and eight are absent from India, twenty-two are 
Honorary, Aasociate and Corresponding, leaving seven hundred and six 
as the number of paying members on the books of the Society, or forty- 
eight more than hist year. It is to be however feared that the names of 
at least lifty members will have to be struck off this list in the early part 
of Ls; 1, in consequence of their arrears of subscription feeing heavy, with 
little probability of their paying up. 

Among those members who have been lost to the Society by death, tlie 
Council would desire ex[)ressly to record the name of T)r. «Thomas Ander- 
son, late a Y ice-Pr(?.sulcnt. A tribute of respect to the memory of tin's 
able and zealous otliccr was jjassed at the firsUniceti ng of the Society held 
after receipt of the melancholy intelligence of his death. 

Tl»'* (youucil have to congratulate meuibeivs on the continued financial 
luuspcrity of the Society. Although the total amouut of receipts for the 
past year .‘ij)pears to be llupecs l,20n less than in the year 1609, it is 
nevertheless in excess of tlie average of previous years, and does not 
really contnust unfavourably willi the piist year, as (!x4/rancous items to 
the amouut of Rupees l,no0 in tlie accounts for 1809 makes the priucijial 
ditt'ereiice. 

The arreai’s, however, from Members, it is regretted to be recorded, is 
larger in 1870 tliau in 1809 ; but for which tlfe 'a'ccoimts of the Society 
for the year uuder review would have boon finally oloseii witlmut show- 
ing, as it does now, a liability to its debit of ltu)>ees 0,000. Owing to the 
prolonged wav in Europe, the amount due to IMessrs. Vilmoriii, Andvieiix 
aiiil Co. could not of coi^ae be remitted, but all other accounts would have 
been finally closed. 

Tlie Council have to remark with regret the clI-cumstauGest which have 
rcnd«u ed neccssavy the adoption of the rule for tlie publication of names 
of ex-members and others, who, after availing iheinselves of the privileges 
of their membershi}), repudiate their liability to payment of subscription 

• 

* llajah Sheauundim Sing, Dr. D. Baboo Saroda Persaud Alookerjee, Major 

J. W. Kind, Messrs. U. Walters, F. Auehiillsky, J. 11. Adams, John Williaina, 

K. B. Mackay, Major J. C. Micldletoii, Baboos Gomes Ghunder Koy, Kishe» Ki.-'hure 
(Ihuse, ( -ol. A. A. McUonell, lUjali Piosono Nui*aia l)eb. Col. D. 0uus.‘C'i, Col. Nedliaw, 
Major (ieo. \\^cld. Captain U. W. Uuruaull, JL>r. TUoi». Auiicrsup, and the Kajah of 
Kapurtluilla. 
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ami oilier Jiies fvir the your iu which they hiul ?k) exercised aacli privileges 
by virtue of their membership. 

The Society has ever treated subscription and other sums due from its 
neiubers as debts of hoiior, ami if the consideration thus shown is to be 
abused, no other course is left but to publish the names of defaulters. 

The arrangement which was imde in LStit) wilii the Royal Botanical 
Clardeu has lieeu (x>iitiiiue<l during last year, whereby the Society lias 
jcen able to meet, to a partial extent, the reqnireineiits of members fm* 
miameutal plants and fruit grafts. The number of ajiplicants has been 
BO, to whom a tot^l dislribution of 2,o(j4 fruit grafts and 0,701 ormiinental 
jlants has been accorded. The suggestion for pr«>pagation and culture of 
,^ertaiu kinds of plants by means of euttiugs has heon very generally 
•espouded to, aiwl the resiilt has been tolerably suceessful in nearly every 
nstance in which aueli cuttings have been despatched by pattern post. 
The total number of cutting.';' has amounted to twelve thousand. 

The Council have not been idle during the year in respect to .1 new 
garden. Several loea>liUe.shave be.en visited, but there has been a want of 
uiccess in obtaining a proper fiiece of ground. Since then, liovvever, 
December) the Council have addressed the Government for the piece 
)£ ground to the soutii of Belvidere, measuring about forty-one bee- 
^ahs, and have vtfered to forego the annual grant of i?s. r),0(X) now 
)aid by Government to the Society, on condition of such ground being 
granted in f)er|)etuity. 

Tlie annual importation of seeds from France, America and Australia 
las proved very succes^iid, more especially as regards vegetable seeds, 
ill consequence of the deplorable w'ar still raging iu Euro])e, the Council 
lave been obliged to transfer tlie order from Messrs. Vilmoriii, Audrieux 
md Co. of Paris, who have hitherto given satisfaetion, to Messrs. Barr 
iiid Sugden of London. Both the English and Anierieau Seedsmen have 
leeii instructed todespatcli tJieir eonsigumenls via Suez Canal, as soon 
iter r€lt?eipt orders as vosfiible, in ordei' that they may reach their 
lestiuatiou iu all April, and be distributed before the setting in of tlu? 
’aipy season. 

A regular exlirtutifin of vegetables and flowers w'as not held last year iu 
consequence of the failure to' obtain tents ; but an interesting show of 
lowers wras held in the Society's rofuus in April, at whir h fair collections 
i rarer kinds of plants were subiuittcMl, consisting of orchids, bulbous 
dauts, creepers and climbers, geraiiium.s, ferns, verbenas, and some of the 
wre popular annuals, such as Phlox, ‘Portulacas, Petunias, &c/ 
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But few rare plants have been exhibited at the Ordinary Monthly 
Meetings, and eoiiae^iuently but few marks have been assigned. The 
Silver Medal was awarded last year to Mr. A. H. Mowbray, for the 
aucce.ssful introduction and cultivation of uaw and rare plants, parti- 
cularly orchids ; and to Mr. Samuel Jennings, in 1869 , for his exertions 
for similar objects. 

Among the subjects that have come b- ..re the Society, the propriety 
of again olFering a prize for thebc.st treatise on the cultivation of the 
Tea plant and niauiifacture of Tea has eiig.igtsl attention. A premium 
of Us. 500, and the gold Orant^ Medal has boon offered flu* such a treatise, 
to be closed on 7tli March next. Applications for (roi>ic.s of suggestions 
for the guidance of intending coiujjetitors have been miinerous, and it is 
to be hof)e(l the comjjctition will be much greater than on the previous 
ocea.siou in 1865. ^ 

C^omiuuiiieatious rcg<ir<ling. several other ifnporlant .staple articles have 
also been received, sucli as Colton, Silk, Toluicco, Cochineal. At nearly 
ever} monthly meeting during the year the <jiicstion of (,‘ottoii has been 
discussed, and more recently some usi^ul remarks by Dr. U. F. Thoruj)- 
Ron of Hooghly, resi)ecting tlie utilization of Cotton sUtlh, have been 
submitted. 'Jhough t lie advantage of turning to useful account so large 
a portion of the plant lias been recently descanted on ^by more than one 
writer in the jiagos of the Agricultural Journals of the Dnited States, no 
action apjiears to have beiMi taken in the mattiu*. The spceinion of tibre 
jnejKircil under Dr. Thomp.soii\s su|>eriiitcndcnec lias been ranked with 
very low quality jute ; so that if it can be piv[TaivU at a sufficiently cheap 
tigure, it might, be found useful for some of tlie purposes to which 
inferior jute is put, and probably be added to Ihe m.iny pap(?r-makiug ^ 
materials wliich are uow eonstautly brought to the notice of the trade. 
Dr. Thoinp.s()U assume.*# that, in one district, that of Dharwar in the 
Bombay Pre.sidoney, where a large area of land is under cultivation, 
tliere is an annual loss of nearly ‘i3 lakh.s of tbipei‘s at the very lowe.st 
calc.ulation by throwing aw;iy the stalks of this useful plant. 

[ II connection with this .subjeet, it may be remarked th.it the utiliza- 
tion^ of Cotton seed has also been recently brought prominently to the 
notice of the English iniblic. An oil from this si'ed has been for some 
years in the market, but it has not hithovto found mueh favor with 
eousuraers or the trade. From a paper re.ul at the last meeting of 
ihe British A.ssooiaiion, tt wouhl aj)]K'ar that about a million and-;i-haif 
tons of the iseed are wasted annually. ‘‘ The seed ’as it came from 
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tlie gin contained abqnt fifty per cent of its weight of kernel, which 
yichied in tlie press about a third of its weight of oil, and two-thirds oil 
cake for cattle food ; of the remaining fifty per cent, about a third 
consisted of tlie short cotton fibre adhering to the husk, and two-thirds 
of the husk itself. Mr. Eose estimated that American waste seed alone 
would yield annually about 250,000 tons of pure cotton, 250,000 tons 
of oil, and 250,000 tons of cattle cake. The husks with the a<lheriiig 
fibre could be treated so as to obtain the cotton quite pure for tlie manu- 
facture of paper, to which purpose it is now being applied.’* 

Sericulture lias likewise been lately engaging more than the usual at- 
tention of the Society. Consequent on its present precarious state, a 
Special Committee was api)ointed in March last to consider the subject, 
and their report has been submitted to the (Jovernment of India. It is 
u'r^ed that “ taking into consideration the diseavse which has devastated 
almost all the Silk-producing districts of Europe ; the recent disastrous 
failure in the Persian province of Ghilau ; the wars in China, whereliy 
the mulberry plantations are stated to have been destroyed to an immense 
extent ; that India shonhl endeavour to increase her production and 
partially supply this great deficiency, which has of late pressed so heavily 
on the Silk trade of England.** The Society has been in frequent com- 
munication with -the Australian Colonies in sending them eggs of the 
different Silk-yieldcrs of India, ainl with tlie Agricultural Society of 
the Cape of Good’ Hope, in furnishing information and reporting 
on samples raised in that Colony, though it is to be feared the result 
will not be successful. All atteiiqits to raise the Jajianese Silk Worm 
in the climate of Ijower Bengal, though carefully tried by Mr. De- 
Cristoferis and others, have ])roved a total failure. The Society has 
been also in correspondence with the Silk Supply Association of London, 
which was established in 1869, and wdiich appears to have now become 
an established institution, while the support rendered by the Iiulia 
Colonial and, bbreign Ofiices has enabled it to collect much inforniation, 
and through the medium of its journal to disseminate such information, 
and partiall}^ stimulate Silk cultivation in various parts of the world. 

The distribution of good kinds of foreign Tobacco seed has caused 
some attention to be paid in India to this important but somewhat neg- 
lected staple. As respects Lower Ilengal, the Society has received a 
report on the result of trialsowings of Virginia .^ced in the garden of 
the Mafiarajali of Biirdwan. The produce ha^ been reported to be equal 
to the beat Brazil Tobacco. This favourable result will probably induce 
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the Maharajah to continue the experiments on an extensive scale in his 
large zeniindaries in Burdwan, Midiiapore and Cuttack. 

Consequent on tlie great demand at present in Europe for Cochineal 
dye, attention is again attracted to the rearing of the South American 
species in this country. The Society has been in communication with 
the Mysore Government on this subjt^jt, in response to the enquiries of 
Colonel Boddam, of the Agricultural Department, iii the M*adras Presi- 
dency. More than 30 years hasre elapsed since the Society attempted, 
but unsucessfully, the introduction of the American species {Gram-fina) 
in Bengal. Ten years later, attention was turned certain portions of 
tlio N. W. P. and the Punjab as affording a fair field for the improve- 
ment of the indigenous kind {Grana sylvestra) and for the introduction 
of the Mexican species, but no definite action was taken. The wild 
species which abounds in various parts of Bengal has been found, by 
ordinary culture, to yield a color equal in,brightness to the domesticated 
Mexican species, but not to give more than one-tliird of the coloring 
ii,iittcr. 

The introduction of useful forei^u grasses has occupied the attention 
of the Society for several years past. Kepeated attempts had been made 
but unsuccessfully, to obtain seed of the Brazilian Grass {Panicum spccta- 
bile), a grass considered most appropriate for introduction into Upper 
India as it is reyiorted to be indepeudeut of irrigation. Through the kind 
assistance of Dr. Hooker, c.b., Director, Boyal Botanic Gardens, Kew, the 
Society obtained wdiat wjis considered the true seed, and distributed it very 
extensively. It has taken kindly in various localities, but, unfdHuiiately, 
it has proved to l)e Guinea Q(X'^^^{Panicimjimentonim\ agfass which was 
introduced by the Society nearly 40 years since, and is now pretty well 
spread throughout India ; but its value is lessened in the more arid paVt 
of the country from.tlie circumstance that constant irrigation is necessary 
in the dry season for its yireservation. Further attcnqits must again bo 
made to obtain seed of the grass so urgently ^eiiuired. ^ 

The Society is indebted to its Corresponding Members, more especially 
to Captain Hutton, Lieutenant J. F. Pogaon, and Mr. C. Brownlow, 
for many interesting comniunicitions. It has Ulso ‘received several no- 
tices, in continuation of those received the previous year, regarding insects 
noxious to certain ydaiits, but have failed to oTitain any reliable antidote 
to these pests. Further particulars regarding Carolina paddy have also 
been placed at its disposal. This superior description of paddy would 
seem tS he gradually taking root in the SoonderblKld^s and other parts of 
Lower Bengal. 
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Only one number of tin; Journal has been published diirinj? the year 
(part I., vol. 2, new series), but it is an unusually bi^lky one, and in- 
cludes, besides various interesting papei*s, a good deal of useful informa- 
tion regarding the yield of Rice, &e., in various districts in Bengjil, 
Bebar and Orissa, compiled from the answers received to a circular 
issued by the Society in 18GG, 
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Statement of lieceipts and Disbursements of the Agricultural and 
Horticultural Society of India, fridn 1«< January to Slst 
December 187(J. 

RECEIPTS. 

From Members— Subscriptions collected diir- 

irl^^ the year 21,756 4 1 

„ bovernineut Animal Donation 5,000 0 0 

aceruin^^s of Interest on (jrovernmont 

Securitie.s * 1,343 15 4 

y, proceeds of seed potatoe.?, seeds of 
forest trees and ornamental shrubs, 
silk worm country vegetable 

seeils medals, ttc*. »tc ... ^ 6‘‘{3 10 IJ 

„ proceeds of fruit grafts ... ... 2 4 

„ of surplus stock of American, 

French and Melbourne vegetable and 

flower seeds ... ... 4,437 1 0 

„ proceeds of copies of publications of 

the Society ... ... ... 58 0 0 

And re-paid into bank on account 
“ bishop's College Press’* ... ... 85 8 0 

1.13 8 0 

,, proceeds of Furniture re-sold ... 35 0 0 

„ Governineut— Kack-rent charged in 

] 86 i) rofumled ... ... 34 0 0 

„ Members— Amount for glazed cases, 

pots, packing clmrges for seeds, &c. ... 4,198 3 2 
And for sco<l cabinets sold • ... 100 0 0 

4,298 3 2 

Amount re-paid for freight ... ^ ... ... 450 4 3 

„ in deposit for jippropriation on 

various accounts ... 274 9 0 

11,984 6 0 

Total Receipts, Rupees 40,084 9 5 

Balance in the n<ank of bengal on 

31st December 1869 ... ... 2,987 6 10 

, % 

Grand ToT.vb, Rupees ^ 43.072 0 3 

DISBURSEMENTS. 

Purchase of Seeds, &c. , 

By Messrs. James Carter & Co., .for seeds 

supplied, ... ... ... 268 0 0 

,, „ D. Landreth & Sons, for ditto 4,254 13 7 

,, „ Law, Sornner & Co., for ditto 2,163 6 () 

6,070 3 '7 

„ sundry parties for country vegetable ■ 

seeds, seeds of forest trees and onia- 
uienial shrubs, seed potatoes, Royal 
Botanical Garden for acclimatized 
flower seeds, silk worm eggs,* medals, 

&c. &c 564 10 10 

And for cost of fniit grafts, pots, war- 

diaii cases, boxes, *&c., on account of • 

members ... ... ... 430 7 8 

995 2 6 

7,671 6 I 


Carried over ... 7,071 0 1 



xcvi 


Report of the Agricultural 


Brouf^jht forward ... 7,G71 G 1 

Libhary Account. 

By BUiidry parlies for books pnrcha.sGd 490 14 1 

» n »» bindiuj^ books ... 27 0 0 

517 14 1 

Pkintinq Account. 

By sundry paities printing letters of call, money receipts, 

&c. &c. ... ... 125 0 0 

Journal Account. 

By Bishop’s Collefro Press printing, Ac., 700 copies of 
Journal, Vol. h Fart IV., and part of Vol. 11.* 

Part T • ... ... 431 0 0 

„ Messrs. 'JV Black A Co. ]>rinting and completing 700 

copies <»f Journal, Vol. 11., r.art I. 12 0 

,, City Press iinnting Proceedings of Meetings llfi 1 0 

„ sundry parties for preparing matters for Journal ... 81 14 0 

1,187 11 0 

Nursery (lAUDra. 


By Establishment, from December 1869 to November 1870 1,065 14 3 
„ purchase of .seedlings, pots, boxes, wardiaii eases, 

including dinghy-hire, Ac. 1,058 U 6 

2,124 12 9 

Establishjient Account. 

From December 18G9 to November 1870 ...11,461 15 2 

Auvertise.vent Account. 


By advertising notices of meetings, seeds for distribu- 
tion, &c. ... ... 173 0 0 

Freight Account. 

By freight paid on boxes of sefcds, botjk.*?, &c., from 

.\merioA. France, Mclbounie and other places 166 12 9 

And on packages of seeds, Ac., sent forward for members 495 5 0 

CG2 1 9 

‘ Furniture Account. 

By sundry parties for purebaso of furniture, including 

camphor- wood planks for scetl lH)xes ' 218 1 0 

Urute Testimonial. 

Paid Superintendent, School of Jvrts, balance vf Account 
for engraving, illuminating and framing the 
address, including charges for shipping, laud- 

, ing, &c. ... ... ... 284 5 C 

‘ Metcalfe Hall. 

By proportion of House, Police and Lighting Rates from 
October 1869 to 30th September 1870, and Water 

Kates to 31st December 1870 674 1 6 

,, sundry petty repairs, Ac. ... ... .. 44 8 C 

718 10 0 

Carried over h* 25,144 lU 4 



and Horticultural Society of India. • xcvii 

Brought forward 26,144 13 4 

Stationert Account. • 

By sundry parties fo» Stationery ... ... i04 4 6 

Refund Account. 

By sundry parties for balance of Account refunded 34 0 0 

Acclimatized Pea Account. 

By cost of imported Pea seed forwarded to F. Halsey, • • 

Esq., Umritsur, for raising a crop of Peas for 1871 30 0 0 

„ ditto ditto A. J. Sturnior, Bsq , ^Talooka Kojha, for 

ditto ditto ...* 10 0 0 

40 0 0 

* Pj^OBICULTURAL SllOW. 

By cost of Show hold at the Metcalfe Hall in April 1870 ... ... 30 4 3 

Loan Account. 

By balance of loan of Es. 50 to Seraj, the Bill collecting 

peon ... ... ... ... 2ti 0 0 

Tea Essay., * 

By printing particulars and advertising prize for the above 65 7 0 

Petty CifAncEs. 

By Po.stiVfc.s on letters, .Journals. &c., sent and received ... 166 15 10 

„ Bank of Bengal cost of staTnpod Whequos .and com- 
mission on interest drawn on Securities 9 8 1 

„ Punkah- wallahs, pensioner, hackery, coolie and boat- 
hire, extra writers, packorinen, lamliug cherges, 
cost of tin, wax cloth, se.aling, tin men, carpenter, 

markers, gunny-men, Ac. ... 902 3 7 

1,078 11 G 

Investment Account. 

By sundry parties piuolia.se of Government Securi^jps for ' ^ 

Ks. 14,000 r. 14,780 0 8 

Enpeess ... 41,309 9 3 

Jjaluiice in the Bank of Bengal on 31st December 1870 1,762 7 0 


Grand Total, Kupccs 


... 43,072 0 3 
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LIST OF MEMBEllS 


or rirr 


^gncttliunil anb podicultwn^l . Sodctg 


1 N f ) 1 A . 


]) E a E M HER HI ^(, 1870 


ALPHABETICALLY ARRANGED 


ANI> 


DISTINGUISHING THE YEAR 0 € ADMISSION. 



'§mm. 


Ipvesibmt : 

J. A. CUAWPORD, ESQ. 


Ilicf frcsibcttts: 

BABOO PKARY ClIANI) MITTRA. W. STALKAim', ES<f. 
DR. C. PABRE-TONNERUE. COL. E. A. C. WINTI.E. 


^mctarn anb ©teasurcr. 

A. H. BLECHYNDEN, ESQ 


ptcmbcrs of Council : 

A. H. MO'/BRAY, ESQ. 

L. BERKELEY, ESQ. 

S. H. ROBINSON, ESQ. 

A. STIRLING, ESQ. 

BABOO BAMANAUTH TAGORE. 
RAJAH SUTTYANUND GHOSAL. 

R. BLECHYNDEN, ESQ. 

W. PIGOT, ESQ. 

S. P. GRIFFITHS, ESQ. 

M. HENDERSON, ESQ. 

B. D. COLVIN, ESQ. 

J. m' ROSS, ESQ. 



Vl%. 


patron : 

HIS EXCELLENCY THE RIGHT IION’RLI: EARL OF MAYO. 

3Lf0t of ilKemiieto. 

* Tliis mark douotes Members who have compounded for their Annual Sub- 
scriptions. 

t Tills mark denotes Members who arc absent from India, and therefore 
non-eon triliutors. • 

i This lujirk denotes Members who, though absent, arc desirous of continu- 
ing their Subscriptions. 


HONORARY MEMBERS. 


The Right Honorable Sir Edward Ryan, A. M., 

F. A. S., London ... ... ... 1828 1841 

Colonel John Colvin, C. B., London ... ... 1830 

J. Maekiiy, Esq. 

Don Ramon dc la Sagra, Island of Cnba ... • 

Dr. Justus Leibig, Professor of Clienhstjy in the 

University of Giessen ... ... 1843 

'!Mio Right Honorable Sir Lawrence Peel, London 1842 1856 

R. Fortune, Esq. ... ... ... 1856 

A. G rote. Esq., London • ... ... 1837 1868 

The Revd. T. A. C. Firmingor, London ... 1851 1868 

CORRESPONDING MEMBERS. 

D. J. Maegowan, Esq., M. D., Ningpo ... 1851 

Mens. Natalis Rondot, Paris ... 1858 

Capt. I'hos. Hutton, F. G. S., Mnssoori^^ ... • 1861 

Lieut.-Col. W. II. Lowthcr, Jubbulpore ... 1864 

James Cowell, Esq., London ... ... 1864 

Dr. H. Cleghorn, Edinburgh ... ... 1867, 

Vause Fi’ctwcll, Esq., Supdt. of Model Farms at 
Bhurgaums, Kaiideish ... ... 1869 

C. Brownlow, Esq., Cachar ... ^... 1870 

Lieut. J. F. Pogson, Simla . . . t 1870 

Dr. Geo. King, Dchra Dhoon ... ... * 1870 

ASSOCIATE members: 

Capt. E. P. Nisbet, London ... ^ .. 1842 

John Scott, Esq., Curator, Royal Botanic tJavilen, 

Calcutta ... ... ... 1866 

Geo. Bartlett, Esq., t/alcutta ... 1870 



iv. 

ORDINARY MEMBERS. 

' A. 

Aihiiiihd, 


Abbott, Horace, Escj., Rajahporo via Koosteali ... 

Abbott, t Lient.-Col, J. R. ... ... 

Abdool Gujiiiy, Kajco, Zemindar, Dacca ... .. 1H(>0 

Achardjt Lewis Frederick, Esq., Merchant ... ... 

Adams, G, Esq., Civil Service, Kirwee \na Manickporc#... 1870 
Ady, Charles, Esq., Merchant, Moulniein ... ... 1804 

Agabeg, Malchns, Esq., Advocate, Rangoon ... IHfil) 

Ainslie, W. Esq., Civil Service, Calcutta ... ... 1 -^47 

Aitchison, W. Esq., Manager, Doloo Tea Garden, Cachar iHOtl 
Alexander, N. Stuart, Esq., 0. S., Malda ... 1804 

Alexander, W. Esq., ]^[cl’c^ulnt, Calcutta ... 1805 

Alexander, t Lieut.-Col. W. R. E. ... ... 1807 

Alexander, Tiient. G., Assisbint Commissioner, Thayet 
Myo, Burinah ... ... ... 1870 

Allen, Thomas Taylcr, Esq., C. S., Beerbhooni ... 180(J 

Allen, Dr. Bedford, Civil Surgeon, Patna ... 180!) 

Ameer Allee Khan, IMoonshie, Bahadoor, Calcutta ... 180!) 

Anderson, Lieut.-Col. W. W., Political Ag(‘nt, Kattywar 1851) 
Anley, George, Esq., Civil Engineer, Purneah ... 1801 

Anthony, Adam, Esq., 1st Assistant Aecouiitiint-General, 
Allalnibad ... ... ... ... 1870 

Archer, Revd, J. B., Parsonage, Kurseorig ... 180!> 

Armstrong, .C. M., Esq., Opium Dept., Bareilly ... 1858 

Armstrong, T. W., E.'^q., Supdg. Engineer, Takly, Nag- 
pore, Centinl Provinces ... ... ... 1802 

Armstrong, t J. S., Esq-, C. S. ... ... 1805 

Ashburner, Lieut.-Col., John, (Bombay Staff* Corps) De- 
puty Commissioner, Sevonehe(», Cp])er Godavery, P. 1801- 

Assistant Forest Conservator, Mussoorio ... ... 1870 

' Atkinson, W. S. Esq., Director, Public Jnstruction, (.^il- 

cutta ... ... ... 1804 

Austen, t Capt. Godwin, Survey Dept. ... ... 1807 

B. 

BadCiER,! a. E.sq., Manager, Eejuitable Coal Company’s 
Colliery ... ‘...1867 

Bainbridgc, Reginald, Esq., T(*a Planter, Gowhatti ... 1800 

Bainbridgc, A. R. Esq., Civil Service?, Midnape)re 1808 

Baiwl, Lieut.-Col. A. Executive Engineer, Allahabad... 1801 
Balfour, t H. Esq., C. S. ... ... ... 1865 

Banister.f Dr. G. ; F. R. 0. S., Governor Gerieiura Body 



B . — ( Con tinned.) 


Admitted^ 


Bjiiiorjoc, W. 0/Esq., Bamstcr-at-Tjaw, Calcutta ... 1869 

Barlow, G. N. Es(i., Civil Siirvicc, Moiighyr ... 1864 

Bariios,t H. B. Esq., Superintendiiiff Buffincer, P. and 0. 

Co.’s Service ... ... ... 1866 

Barnes, C. H. Esq., Julpigoroo ... , ... 1868 

Barrow, t E. Esq., Solicitor ... 1866 

Barstowjt H. C. Esq., Civil Service ... ... 1868 

Bartlett, Licut.-Col. H. T., Bcn^sfal Staff Corps, Saugor ... 1865 

Bailey, Lieut. Frederick, Royal Eiiginoers, Cliukratjt ... 1870 

Baylcy, E. C. Esq., Civil, Service, Calcutta ' ... 1863 

Baylt'y, Stuart Colvin, Esq., Civil Service, Tirhoot ... 1859 

Barker, Dr. R. A., Civil Surgeon, Serampore ... 1870 

Beadoii,t Sir ( ... ... ... 1855 

Beadon, Henry Esq., Civil Service, Calcutta ... 1867 

B('anlnrt, Krancis L., Esq., Civil Service, Calcutta ... 1838 

Beclier, William, Esq., Gowliatti • ... ... 1855 

Bcclier, J. M. Esq , Indigo Planter, Purneah... ... 1862 

Beeby, G. 0. Esq., Solicitor, Calcutta ... ... 1866 

Belli,t C. H., Esq. ... ... ... 1863 

Benson, t Col. J. C. •... ... ... 1863 

Benson, George, Esq., Pleader, High Court, N. W. P., 

Bareilly ... ... ... ... 1868 

Bontall,‘*t Edward, Esq., Civil Seiwicc ... ... 1837 

Berkeh^y, \ j . Esq., Comim*., Paper Currency, Calcutta ... 1855 

Berkeley, Viltei’s, Esq., Judge, Small Cause Court, Agra 1869 
B(U‘tolson, IJ. IT. F. Esq., Tea Planter, Mohurgong, Dar- 
jeeling ... ... ...,1868 

Betts, C. G. D. Esq., Ourungabad via Pftiiour ... 1867 

Beveridge, H. Esq., C. S., Backergunge *... 1865 

jhaumont, Dr. Thomas, Hesideney Surgeon, Indoi'e ... 1870 

Becher, Colonel S. Commanding Troops, Delhi ... 1870* 

Beer Cli under Manick, Bahadoor, Maharajah of Tipperah 1870 
Bejoy Kesub Roy,*Babadoor Rajah of Aiidool ... 1870 

Bhopal, H. H. the Begum of ... ... ... 1870 

Bhowau}'^ Sing,* Maharajali, ]Iuttca • ... .. 1864 

Bickham,t Geo. Esq., Merchant ... ... 1869 

Bignoll, R. A. D’D. Esq., Assistant Superintendent of Po- 
lice, Jessorc ... v • ••• 

Bimala Churn, Bhuttacharjea, Deputy Collector and 
Magistrfite, Nowada ... ... ... 1870 

Biudabun Clmiider Mittm, Baboo, Oulcutttf ... ... 1853 

Birch, Copt. R. G., Cawnporo ... ... ... 1867 

Birch, Incut. H. H., 27th P. N. I., Bareilly ... ... 1869 

Bishop, '*t Major H.*P. (Arlillpry) ... ... 1853 

BlackeV, G. M., Esq., Morehaiii, Calcutta ... * ... 1856 

Blcchyndcn, R. Esq., Merchant, Calcutta ... 1858 



B* — (Cmtimcil) 


Aimiikd. 

Blccliyndcn, A. H, Esq., Secretary Agi*i.-Hort. Society of 


India, Calcutta ... ... ... 1851 

Bond, F. Esq., Executive Enrpnecr, Cuttack ... 1867 

Booth, Dr. li. S. Mozufferporo, Tirhoot ... ... ]8()7 

Bouchicr, l^rigadier General 0. <1 B., Royal Artillery, 
Shillong ... ... ... ... 1868 

BoulderBon,t A. Esq , Civil Service* ... ... 1805 

Bounie,t Walter, Esq., Resident Engineer, E. I. Railway 1855 
Bowser, H. C. R>q., Civil Surgeon, Ruiigporc ... 1865 

Brae, T, Esq , Dobiacole, Conimercolly vi& Koostcah ... 1854 

Biaiidis, Dr. U. Supdt. of Forests ... ... 1857 

Brandcr, James, Esq., E. B. Railway, Sealdali ... 1865 

Bridgman, J. H. ICsq., 0<wrttck|iore ... ... 1868 

Bjock, Cliarles Esq., Merchant, Calcutta ... 1867 

Brodhurst, M. E.sq,, Civil Sernce, Benares ... 1850 

Brodie,*t ^lajor T. ... ... ... 18;j6 

Broome, Major-General Arthur, Royal Artillciy, Calcutta 186t 
Broucke, W. J. Esq., Indigo Planter, Lourcah Factory, 

Betteah ... ... ... ... 1859 

Brougham, Dr, J. P., ^Presidency Surgeon, Calcutta ... 1867 
Broughton, t Captain W. E. Delves, 44th N. I. ... 1866 

Broughton, J E. Esq., Merchant ... ... ... 1865 

Brown, Dr. liobt., Political Agent, Munneeporc ... 1868 

Brown, Walter, H. Esq., Merchant, Calcutta ... 1869 

Browne, Lord Ulick, Civil Service, Chittagong ... 1867 

BrowpCjt Rovd. J. Cavc\ ... ... ... 1866 

Brown, Forbes Scott, Jjsq., Merchant, Penang .. 181*0 

Brown, Lieut.-Col. D., 1st Madras Fusiliers, Mouhneiri ... 1856 

Brown, J. A. Esq, Superintendent of Roads, Cnchar ... 1870 

Browning, Fred. K. Esq., Civil Engineer, E. I. li. Cliord 
Line, Seotakotta via Setaramporc .. ... 1867 

Bnmdelljt R. S. Esq., Resident Engineer, E. 1 Railway... 1862 

Buchanan,t George Esq , Merchant ... ... 1862 

Budringham^ J. Esq., Tea Planter, Duflating, Golaghat... 1867 
Buller,*t Frederic Polo, Esq., Civil Service ... 1837 

Buiy, Percival, Esq., Tea Planter, Cachar ... 1869 

Bu^n, E. G. Esq., Calcutta ... ... 1864 

Buskin, M. Esq., Serepore Factory, Chuprah ... 1870 

Butt, Geo. Esq., Civil Service, Shajehanpora ... 1866 

Bull, William, ISsq., Resident Engineer, Oudh Railway 
Company, Lucknow ... ... .* 1870 

Buck, a Esq., C. S., Fumwkabad ... ... 1870 


Byrne, Walter A. Esq., Opium Department; Qhazeeixiro 1870 



mi. 


G. 

Admitted^ 


Cameron,! Dr. J. McLeod, Civil Surgeon ... 1865 

Cameron, J. T. D. Esq., Calcutta ... ... 1869 

Campbell, W. F. Esq., Comillali ... 1838 

Campbell,*! Archibald, Esq., M. D. ... ... 1838 

Campbell,! Hon’blc Geo., Civil Service ... ... 1865 

Carcw,* R. R. Esq, ... ... ... 1846 

Carleton, C. P. Esq., Indigo Planter, Belwah, CJiiuiliparun 1868 
Caniac,! C. F. Esq., Civil Service ... ... 1865 

Carnac, H. Rivett, Esq., Cotton Commissioner, Central 

Provinces and the Berars, Nagpore ... ... 1869 

Carrick, Henry Esq., Locomotive Supdt , E. I. Railway, 

Janialpore ... ... ... ... 18^3 

Castle, C. T., Supdt. of Police, Banda . ... ... 1865 

Carter, J. H. Esq., Civil Service, Bnstce ... ... 1870 

Carter, T. E. Esq., Mcrcliaiit, Calcutta ... ... 1870 

Campbell, D. W, Esq., Locomotive Supdt. E. I. Railway, 
Jamalporc ... ... ... ... 1870 

Chambers, Charles, Esq., Civil Engineer, E. I. Railway, 
Jamalporc ... ... ... ... 1868 

Chapman, ! R. Esq., Merchant ... ... ... 1867 

Chardon, W. B. Esq., Seepah Factory, Zillah Oya ... 1864 

Chauntrell, F. D. Esq., Solicitor, Calcutta ... ... 1870 

Oheke, J. M. G. Esq., Bancoorah ... ... 1860 

Cbeimcll, Thob. Esq., Cliundyghat Estate, Cachar ... 1870 

Chester,! Capt. H. D. E. W, Offg. S. A.t®, G. ... *1869 

Chrestien, T. Esq , Banally, Raneeguugo ... • . . 1864 

Christian, A. Esq., Indigo Planter, Ooiugong Factory, 
Mudhoobanee, Tirhoot ... ... ... 1869 

Christian, A. Esq., Puttirghat Factory, MiidUeypoora, 
Bhaugulpore ... ... ... ... 1870 

Cheetham, W. H. Esq., Merchant, Calcutta ... .. 1870 

Chunder Kaunt Mookeqce, Baboo, Calcutta... ... 1866 

Clark, Dr. Stewart, Inspector- Genl. of Prisons, N. W. P„ 
Alhdiabad ... ... ... ... 1855 

Clarke, ! Capt. Harvey M. Stanley, Supdt. of Police .. 1865 

Clarke, R. J. Esq., Executive Engineer, Allahcfbad* ... 1867 

Clarke, H. P. Esq., Manager, Borokai Garden, Cachar ... 1870 

Clay, A. L. Esq., Dept. Cominr, Maunbhooiji ... 1868 

Cockbum, W. Esq., Indigo Planter, Doomra, Tirhoot ... 1861 

Cockburn, J. F. Esq., Kanoo Junction, Burdwan ..* 1866 

Cockerell, Horace Esq., Civil Service, Burdwan ... 1861 

CogsweU, W. H. Esq., Calcutta ... • ... 1866 

Cole, Revd. J. Supdt. Lawrence Asylum, Sanawur ... 1865 

Collector of Myiipooi’ce ... ... 1867 



Q. — (Coiithnwfl) 


Adtniffrd. 


Collis, S, E. Esq., Solicitor, Calcutta ... ... 1851) 

Colvile, Sir J. W. ... ... ... IM) 

Colvin, B. D. Esq., Merchant, Calcutta ... ... 18GH 

Cooke, F. C. Esq., Bliaugulporc via Azinighur and Toor- 
tiepore ... ... ... ... 1800 

Copo,t Henry, Esq., Merchant ... ... ... 1847 

Corbyn, the Revd. H., Abbottabad, Hazara, Punjab ... 1805 . 

Cornell, t W. Estp; Civil Service ... ... 1801 

Cossemt, Lewis Esq., Indigo Planter, Burliogah vi/i Se^v^u 1859 
Cossemt, A. W. Esq, D.opy. Alagb'., IhThanipore ... 1805 

Courjon, Alfred, Esq., Zemindar, Cliandcrnagore ... 1803 

Couijon, Achillc Esep, Chandernagorc ... ... 1809 

Ctjwicy, P. W. R. Esq., Civil Service, Chittagong ... 1807 

Coxhead, T. Esq., Joint Magistrak*, Sc wan, Sarnn ... 1808 

Conti, Geo. Esq., Calcutta ... ... ... 18/0 

Connell, T. Esq., Sildoobie Garden, Caehar ... 1870 

Comber, 13. E. C. E.sq., Tea Planter, Dehrooglnir ... 1870 

Cmddock, Dr. W., 1st Goork, Regt., Dhurumsallu, ... 1808 

Cms ter, t E. C. Esq., Civil Sendee ... ... 1858 

Crawford, J. A. Esq., Civil Service, Calcutta, (Pre-^idrui) 1857 

Crommelin, C. R. Esq., Pertabghur, Oiule ... ... 1800 

Crommcliii, Lieut.-Col J. A., Darjeeling ... ... 1857 

Crooke,t Henry Esq., Merchant ... ... 1858 

CTOstliwaite, R. J. Esq., 11. A., C. S., Budaon ... 1809 

Cresswell, S. Esq., Calcutta ... ... ... 1870 

Cumberlcge, Major-Genk E. A., Mussooree ... ... 1800 

Gumming, W. Esq., Indigo Planter, Rajmchal ... 1851 

Cummins, J. G. Esq., Telegraph Master, Caehar ... 1870 

Currie, Charles Esq., Civil Service, Jauupore ... 1855 

Currie, t Capt. H. 0., 19th Hussars ... ... 1805 

Currie, G. M. Esq., Civil Scjrvicc, Cuttack .. ... 1808 

Curtis, J. P. Esq., Indigo Planter, Ramcollah, Chuprah ... 1800 


D. 

Dacosta, Joseph, Esq., Pleader, Civil Court, Bliaugulporc 1805 
Dalton, Lieut.-Colonel E. T,, Commissioner of Chota 


Nagpore ... ... ... 1848 

Daly, P. D. Esq., Manager, Simla Bank, Umballa ... 1867 

Daly, B. M. Esq., H. M., Bengal Marimv. Calcutta ... 1869 

Dadiwood, H. W. Esq., Civil Service, Agra ... 1860 

Daunt, W, Esq., Shapore, Oondie,* Tirhoot ... 1857 

Davies, :|; 1. Lieut.-Col. J. S. ... ... 1857 

Davies, t Lieut.-Col. P. J. ... ... 1869 

Davis, W. P, Esq., Bengal Police, Midnaporo 1870 



0 ^ — (Gontinufjl.) 


Admttli'd. 

Davidson, James, Esq., Cachar ... ... 1870 

Dalton, G. B. T., Esq., Civil Service, Mongliyr ... 1870 

Dear, Horscliel Esq., Monghyr ... ... 1860 

Debeiidra Nath Mall ick, Baboo, Calcutta ... 1870 

Deguniber Mi ttra. Baboo, Calcutta ... ... 1866 

Delane, t Major G. . •• ••• 1864 

Delano, Major W., 11. IT. A., Moan Mecr ... 1868 

Delauncy, J. P. Esq., Indigo Planter, Coiuniillah , ... 1862 

Deputy CoTUTiiissioner ol* ^^nnibiilpore . . . ... 1866 

Dtqnity CommissiomT of Oomraotee ... ... 1869 

Deputy Ccmjmissionor of Ellieh pore 
Deputy Coniniis.sioner of Woon 
DeSaran, Eugene Dubois, Esq, Culna 
Dt asa, H. J. Esq., East India Railway, Arrah 
Devevia, J. Esq , Zeriiiudary Manager, Bengal Coal Com- 
pany, llaneegungc 

Devenll, 11. Esq., Indigo Planter, Ackrigunge Factory via 
B(Tlianij)ore 

Dias, T. C. Esq., Advocate, IMoftlinein 
Diekens,t Lieut.-Col. 0. H., Artillery 
Dieks()n,t G. Esq., Secy, and Treasurer, Bank of Bengal... 
Dodgson, W. Esq., Rally gunge Factory, Rungpore 
Donibal, M. E. Dump de, Es((., Jaffergunge via Furreed- 
pore 

Dowson, George E. L. Esq., Advocate and Notary, Moul- 

Tucin ... ... 

Doyne,t Richard, Esq., Barristcr-at-law * 

Dmiimiond,t E. Esq., Civil Service 
Drury, Col. C. C., Police Department, Lucknow 
Ducas, 0. Esq., Civil Eiiginerr, Burralcur 
Duff, W. P. Esq., Merchant, Calcutta 
DuflSu, Ool. Li., H.*M. Bengal Army, Umballa 
Dunne, A. D. Jt’sq , Indigo Planter, Siiburncolly via Seraj- 
giinge ... ••• • ... 

Duckina Rnnjiin Mookerjee, Roy Bahadoor, Talookdar in 
Bengal ami Oude, Lucknow 

E. 

Kami s, ll. Merchant,, Dchroofrliur 

Karle, Dr. F. J., Civil Surgeon, KjMhnaghur 
Kddis, W. U. Esq., Si-ricole, Nohatta vi.a Magoorali 
Eddy, H. G. Kaq., Dacca .... 

Edeii, Hon’ble A., Civil Service, Calcutta 
Edgar, J. W. Esq., Civil Sen-ice, Cncliar 


18(30 

18(30 

IS.’iH 

18 f) 

18(36 

mi 

18(56 

18.56 

1863 

1864 

1860 

.1867 

18.55 

18(56 

1860 

1867 

1867 

1868 

1862 

1870 


1855 

1859 

1858 

1865 

1870 

1869 



X 


E. — (OonthiUPfL) 

Etlgecombe,t K. J. Esq. ... ... ... 1H(>8 

Edwards, Anthony, Esq., Moottoeharroe, Chiunpaniii ... IHOtJ 
Egerton, R, E. Esq., C. S., Punjab ... ... 18i)4 

Ei.senlol^*, P. Esq., Merchant, Calcn<bi .. 18/0 

Eldridge, F. G. Esq., Merchant, Calculi a .. 18t>7 

Eliot, Col. John, Artillery, Moral* ... ... 18.‘10 

IiJlton,t Dr. H. N. ... ... ... 1805 

Erskine, H. C. Esq, Indigo Planter, Elainbazar, Soorool 1855 
Ewing, t R. E. E^q-. Tndigo Planter ... ... 180J 

F. 

F^gan, G. S. Esq., JJjirnster, Supreme Court, Caleuila ... 1855 

Fairley, W. C. Esq., jMerohiint, Basseiii, Pegu ... 180(> 

Falcon, A. B. Esq., Civil Service, Hungpore ... 1 858 

Fai*quhai’son, D. Esq., Miingulpoi^e, Raiieegunge ... IHtJti 

Farquhar, Capt. J. H. T. Siud Dept., Poosa ... ]8^»0 

Fawcins, Dr. J., Supdt. of Jail, AKpore ... ... 1870 

Fenwick, Capt. G. R., Calcutta ... ... 1805 

Fergttsson, liugli, D. E.sq,, Indigo Plan! er, Allygluir ... 1807 

Ferris, Dr. G, R., Calcutta ... ... 1805 

Fisher, Lieivt.-Col., G. B., District Su 2 )dt. of Police, Bar- 

rackpore ... ... ... .. 18G5 

Fitzgerald, Capt. O, Tea Planter, Byjnauth, Kangiu ... 18l><> 

Fitzp(».trick, Dr. A., Ca^'^tla .. ... I8l»0 

Forbes, Major H. T., Ki.slmaghnr ... ... 1850 

Forbes, A. Esq., Civil Service, Behar via Bucktearpore ... 1800 

Forbes, Lieut. James, Dum-Duiu ... ... 1809 

' Forbes, J. C. M. Esq., C. E., Assistant Engineer, Raj- 

Durbangah ... ... ... ... 1870 

Forlong, Lieut. -Col. J. G. R., Rajpootana ...' ... 1870 

Franklin, Capt. VV., H. M..\s 70tli Foot, Tonghoo ... 1870 

Fraser, W. T. Esq., Bahk of Bengal, Patna ... ... 1807 

Fraser, G. Esq., Indigo Planter, Gopalporo Factory, *laun- 

pore ... ... ... ... 1870 

FAser, Major the ITon’ble W. M. llummoeqiore . . . 1870 

Freeman, H. Esq.,. Lall Serriah Factory, Seegowly, Chum- 

parun ... ... ... ... 18GG 

French, Henry, G. Esq., Calcutta ... ... 18tl9 

French, E. L. Esq., Tea Plantei*, Numalighur via Koinar- 
gawn? Upper Assam ... ... ... 1864 

Fukeerooddeen, Prince Mahomed, Hooghly ... ... 1868 

Fytche, Major General A., Chief Coinmr., British Burmali, 

Kaneroon t. . . . ... ... ... 1 849 



n, 

G. 

Admitted. 

9 

Gair, Alexander Esq., Merchant, Rangoon ... 1867 

Galilfe, J. F. Esq., Collector of Canal Tolls, Calcutta ... 1856 
Garbett, Lieut. C. H. Assist. Commr., Maunbhoom ... 1868 

Gash, J. D. Esq., Indigo Planter, Jugdesgurh Factory, 

Beylah, Pertabgurh, Oudc ... 1867 

Gibbon, T. M. Esq., Indigo Planter, Betteah Factoiy, 

Tirhoot ... • ... ... ... I860 

Gibbon, W. F. E.sq., Scnr., Doolha Factory, Goruckpore... 1870 
Gillanders, W. F. Esq., Solicitor, Calcutta ... 1868 

Gillam, F. A. Esq., Agent, Bank of Bengal, Mffzaporo ... 1870 
Glass, J. Esq., Asst. Engineer, Bncbcmpelly, Upper Goda- 
vcry via Scroncha ... ... ... 1866 

Gl(?ig,t Capt. McUougall, Bombay Invalid Establishment 1868 
Goad,t G. S. Esq., Manager, Assam Company’s Dliubba / ' 
Division ... ... , ... ... 1866 

Goode, t Licut.-Col., Madras Airniy ... ... 1865 

Goodeve, Lewis, Arthur, Esq., Barrister, Calcutta ... 1868 

Cordon, 1), T. Esq., Manager, Silk Filatures, Surdah ... 1859 

Gordon, John Esq., Bank of Bengal, Calcutta ... 1865 

Gouldliawke, J. Esq., Caragola* ... ... 1851 

Govvan, ^[}ljor J. Y., Bengal Shiff Coq^s, 2nd in Com- 
mand, Jlijrd Regt. N. I,, Allahabad ... ... 1865 

Grace, Goo. Esq., Sylcooreo, Cachar ... ... 1865 

Gi'af, C. Esq., Mer(diant, Calcutta ... ... 1869 

Graham, Joseph Esq,, Barrister-at-Iiaw, Calcutta ... 1858 

Grahani, W. F. E.'^q., Indigo Planter, Colgong ... 1862 

GrahaiUjt A, Esq., ^[ercliaiit ••• ... *1868 

Graham, Charles, Esq., Castleton, Kurseong .... 1869 

Gr<iiit, Thomas Esq., indigo Planter. Bhagulpore ... 1848 

Grant, G. H. Esq., Indigo Planter, Bhagulpore ... 1859 * 

Grant, John Peter Esq., Junr., Civil Service, Bancoorah... 1860 
Graiit,t T. H. Esq.^ Merchant _ .. ... 1863 

Grant, C. Esq,, Darjeeling ,,. ... ... 1864 

G.i*ay, J. J. Esq., Lidigo Plani-er, Dacca ^ ... 1846 

Gray, Henry, A. Esq., Solicitor, Calcutta ... ... 1869 

Giny, Dr. Edward, IMedical Officer, Jorchaut Tea Com[)a- 
ny, Cimiemara, Assam ... ... ... 1868 

Green, Randle E. Esq., Mcrcliant, Calcutta ..• * 1866 

Grccnhill, T. Esq., V. S. Calcutta ... ... 1865 

Grogoiy, J. A. Esq., Calcutta ,... ... 1870 

Gross Chunder Sing, Cooinar, Zemindar, PikepaiTali near 
Calcutta ... ... ... 1867 

Oi-ey, The Hon’ble JY., Lieutenant-Governor of Bengal, 

Calcutta ... • ... ... , ... ]867 

Grey, B. Esq., -Berliampore ... i o£»a 




• C. (OoidivHOth) 

* Adulitied. 


Griffiths, S. P., Ksq., Merchant, Calcutta 

Griffith, Ralph Esq., Principal, Queen’s Collct'c’, Benares 1H70 
Groto, A. G. Esq., Baraitch, Oude ... .. IHGtJ 

Growso, F. S. Esq., Jtnttiu ... ... lH7n 

Grylls,t Dr. W. It., Civil Surgeon ... ... ISG? 

Guise, J. J. Esq., ilerehant, Calcutta ... 1SG7 


H. 

Hadow, Dr. G. ]^\ ]\feradaba(l • ... ... 18G5 

Haldane, V. H. Esq., ... ... ... 18G?' 

Halsey, F. Esep, Manager, Branch Bank of Biaigal, Um- 

ritsur ... ... ... ... l^G:^ 

.Hnlkett, D. C. Esq, Civil Service, Mc^zuirernnggur ... 1870 

H)tll, R. W. Esq., Balladhnn Garden, Caehar 1870 

Haly, Major General W. 0., G. C. B., Peshawur ... 18G2 

Hamilton, t Major, T. C., Inspector General of Police ... 18G2 

Hamilton, J. C, Es({., Indigo Planter, Hattie, Oostee, 

Tirhoot ... ... ... ... 1 8G7 

Hamilton, T. F. Estp, Merchant, Calcutta ... 1870 

Hampton, C. J. Esq., Civil EnginecT, Kainporc Haul ... 18G2 

Hankin,t ^lajor G. C. ... 1804 

Harris,! G. L. Esq., C. S. ... ISGrl 

Harrison, IL A. E.sq., Civil Service, Huniei.Tpore ... 18G;j 

Harrold, H. JM, Esq , Tea Planter, Puukabarec, Dar- 
jeeling ... ... ... ... 186:1 

Hastings, Dr. Thos., Deputy Ins])ector General of Hospi- 
tals, Meean MetT ** ... ... ... 18G8 

Haughton, Col. J. C. Commr., Cooeh Bella r, Jnlpig(jroe ... 1850 

Haworth, J. 11. Esq., Br(»ker, Calcuttii ... 1870 

Hawkins,*! duhn Abrfiham Francis, Esip ... ]8;17 

Hay, T, J, E.sq., Manager, SiId(»obie Tea Garden, Caehar 1870 

Hayes, Dr. W. H., Chyebassa, Singblioorn ...‘ ... 18(il 

Hazlett, Dr. H. E., jMatlras Army, Enchoinpelly ... 18G0 

Health Officer, Calcutta .. ... ... 18G5 

Heely, W. L. Esq., C. S.. Raniporc Beanlcah ... 18G4 

Henderson, Dr. G., Civil Surgeon, Tjahore, Punjab ... 18G8 

Henderson, M. Esq, Merchant, Calcutta ... 1864 

Heralall Seal,* Baboo, Calcutta ... ... 1858 

Herklots. D. G, Esq., Agriculturist Calc id ta... ... 1870 

Herbert,! Col. C. ‘ ... ... ... 18G4 

Hcpschell, W. J. Esq., Civil Service, Kishuaghur ... 1870 

Hescltin*d, R. H. Esq., Rajjporo t., ... 1869 

Hewitt,! J. F. K. Esq., Civil Service ... 1860 


Higgs,! Revd. Ei. ... ... ... 1853 



— ( Continued.) 


Admitted, 


ITikl braiuljt Major C. I*. ... ... ... 1864 

Hill, Dr. J. JL G. Ban-all. Tirlioot ... ... 1865 

Hill, !{,. 11. Hsq., Soraba, Tirhoot ... ... 1865 

Hills, t Aiclwl. Hsq., Indigo Plank*r ... ... 1863 

Hillsj^t elanics, Esq., Stnior, Indigo l^lantor .!. 1837 

Hindo, W. H. Esq., Mcrcliaiit, Calcutta ... ... 1869 

Hindliangh T. 8. Esq., Cliowkocdangjih, Rariergunge ... 1870 

Hitidmarsb, 'Iliormis, Esq., Eastern Bengal Ikiilway, 

Kanclirapaiali • , ••• ... - ..•. 1866 

ITitloll M(ss(t, Baboo, Zemindar, Mauncoor ... ... 1864 

Hobart, R. T. Esq., Etah ... ... 1870 

Hobday, Alfred Esq., Mercbant, Moulmoin ... ... 1866 

Hogg, Capt. T. W. Assistant Corainissioner, Hosliungabad 1868 
Holhvay, F. H. Esq,, Indigo Planter, Mongbyr ... 18^(3 

Holloway, Capt., 5tli Irregular N. I., Nagode ... 1870 

Holroyd, Col. Charl(;s, Dcbroogliur, Assam ... 1866 

ITomfrjiy, J. N. Esq., Bengal Marine Service, Port Blair... 1863 
Hosk'ns, Dr. (bvil Surgeon, b'anclicc ... 1870 

Howard,t A. C. Esq. ^ ... 1863 

Howard, Bermird, Esq., Merebant, Mirzapore ... 1868 

Howard, Dr. J. S. Civil Surge^on, Ooinraotee ... 1870 

Howe, W, A. Esq.. Bill kali, Gbazeeporo ... 1870 

Hudson, t Cunniiigbani, Esq, Merchant ... 1867 

Hudson, C. E. Ea«p, Talooka, Piiijm, Azimgbur ... 1870 

Hntebinsoiijt Dr. R. F. ... ... ... 1860 

Hutebinson, Col. A. R. E., Political Agent, Morar, 

Gwalior ... ... • ... ... *1862 

Hutchison, J. H. Esq, Merchant, Calcutta •... 1870 

Hurst, J. Esq., Mussoorio ... ... ... 1870 

Hurrendliur Kisbore Sing, Baboo, Bettcah, Tii-hoot ... 1870 • 

Hyslop, Archibald, Esq., Merchant, Bimlipatam ... 1867 

I. 

Inskipp, C. T. Esq., Calcutta ... ... ... 1870 

Irving, Dr. James, Civil Surgeon, xVllahabad ... 1867 

Irwin, t Licnt.-Col. W. Stud Dept. ... ... 1864 

Isaac, Thos. S. Esq., Superintending Engincegr, Guttack... 1869 
Isliore Persaud Narain Sing, Bahadoor, Rajah of Benares 1854 

J. • 

Jack, E. A. Esq., Merchant, Calcutta ... 1863 

Jackson, Hon’ble Elphinstone, Civil Service, Calcutta 1860 
Jacksoii, Hon’blo L. S., Civil Service, Calcutta ... 1852 

Jackson, t Dr. C. J., Civil Surgeon ... * ... 1861 



— (Coutlniml) 


Admit fed. 

Jaiut’s, A. If. Ksq., Asnistant Coiuini.sfcjion(T, Naga HillH, 

Assam ... ... ... ... 1868 

Jameson, W. Ksq., M. D., Saharunpore ... ... 18r>2 

Jenniiig.s, C. H. Esq., Sylliot ... ... 1862 

JemiiiigB, Sami. Ksq., Allahabad, F. R. 11. S. ... 1866 

Joakini, H. J. Esq., iMeivhaiit, Calcutta ... 186;> 

Jogomlroiiautli Mullick, Zemindar, Aiidool ... 1866 

Jonas, t John Esq., Merchant ... ... 1867 

Jones. W. H. Est\, Calcutta ... ... 1866 

Jones, Frederick, Ksq., Civil Service, Serampore ... 1870 

Joy Sing,* Deo llaliadoor, Ahiharajah of Dliikari .. 1868 

Joykissen Moi^kevjee, Ihiboo, Zemindar, Outer])arah ... 1852 

Judge, W. J. Esq., Solicitor, Calcutta ... ... 1858 

Bahadoor, Maharajah, G. C. B., Nepal ... 1860 

K. 

Kalee Kissen Tagore, Baboo, Calcutta ... I860 

Kally Prosono Hoy, Balwo, Zemindar, Nornl, via Jessore 18tJ7 

Kennedy, J. Pitt, Ksq., Barrister- a t-Law, ( alcutt^ ... I8()7 

Khettermohun Sing, Baboo, Dinagcporc ... ... 1870 

Kimbcr, James Ks(]., ^Jidnap(>rc ... ... I8r>r> 

Kincaid, Major W. A.ssistant Political Agent, Indore, 

Cent nil India ... ... ... 1867 

King, R. W. Ksq., Bengal Police, Raiichee, Chota Nag- 
poi-e ... ... ... ... I8r»l 

KnoAv^les, II. Ksq., ^MeivJinnt, Calcutta ... ... 1852 

Knyvett, Capt. W. L. N., District Siipdt. of Police, Ber- 

hampnr'o ... ... ... .. 186t 

Kooniudnauth Roy, Cooinar, Nature ... ... 1866 

• Krauss, Henry, Ksq., Rangoon ... ... 18t»5 

Kristiiider Roy, Rajah, Bolieliar, Rajshayc ... 18t)6 

Krugar, W. F. Ksq., K. 1. Railway, Patna ... ... 1867 


Lagakde, F. Ksq., Silk Manufacturer, (loorelee via 
Ghattal ... ... ... ... 1^66 

Lamb, E. Esq., Punkah Factory, Chumparun ... 1870 

LamouroiiXjt K Ksq., Alerohant ... ... 1863 

Tiance, 0. E. Esq., Civil Sendee, .Berhampirc ... 1858 

Lance, G. Edwin, Esq., Civil Service, Cawnpore ... 1861 

Landale, Geo. A. Esq., Indigo Planter, TurtijKjrc, Maldah 1868 
Landale,*Alex Esq., Mercbant, Calcutta • ... 1860 

Ijandalc, B. B. Esq., Bhojepore Factory, Doomraoii ... 1870 



I- — (Coutmued,) 


AdnilUiid. 


Lane,t T. B. Esq., Civil Service ... ... 1855 

Langlois, J. P. Esq., Tea Planter, Chittagong ... 

Larminiejt W. R. Esq., Civil Service ... ... 1862 

Law, Walter James, K.sq., Tea Planter, Secbsaugor ... 1867 

Ijaw, W. Trevor, Esq., Advocate, Mouhneiii ... .r. 1870 

Lawford, II. B. Esq., C. S , Jessoro ... ... 1865 

Leeds, H(3nry Es(|., Conserv^atAr of l orests, Bengal, Cal- 
cutta ... ... ... ... 1868 

LeilxTt, M. Esq., Tea Plant oi*, Hazarecbaugli . ... 1868 

Leos,t Col. W. N. r..Ti.D.‘ ... . . . ^ ... 1860 

Leslie, S. J., Es([., S()licit<»r, (^alcutia ... 1864 

Leviiige, 11. Esq., C. E. Arrah ... ... 1868 

[jowis, Idon’bh^ \V. T. Resident Coiineilloi', Pmang ... 1840 

Livemj, C. K Estj., Tea Planter. Nut\vnii])or(i, Cacliar ... 18j|l^ 

Lloyd, M. Esq., Indigo Planter, Sha])Oivi* Ooiidee, Tirlioot 1S(>8 
Lloyd, W. Esq., Darjeeling ... ... ... 1860 

Loch, J. Esq., M. D., Civil v'^urgeon, Cawnpore ... 1859 

Locke, H. 11. Es(i., Principal, Govorinnent School of Arts, 

Calcmtta ... ... ... ... 1866 

Logan, J. 0. h^sq,. Indigo Planter, ^lidnapore ... 1867 

Lord, G. K. Esq., ^lanager, Bengal Coal C-onipany, Ranec- 
gnngc ... ... ... ... 1858 

Jjouis, J. Esq., Calcutta ... ... ... 1865 

Lovell, Thos. Esq, Deputy Chief Engineer, Bareilly ... 1869 

Lovell, Ca])t. II. P., Supdt., P. and O. Conqiaiiy, Cal- 
(•utta ... ... 1870 

Lowis,t E. E. Esq., Civil Service ... ... *1864 

Lowis,t J. M. Esq., Civil Service ... «... 1865 

Lowtlicr,*t Robert, Esq., Civil Service ... ... 1886 

Liiehniceput, Doogar, Banker, Calcutta ... ... 1864 • 

Luchmessur Sing, Baliadoor, Zemindar, Mozatferpore, 

Tirboot • ... ... . 1861 

Lukin, Major F., 8rd TTiissars, Ahmodnuggnr, Boinbay ... 1860 

Lii sh mi naruin, Lalla, Zoniindar, Bareilly • ... ... 1870 

Lushington,t Edward, Esq , Civil Service ... ... 1848 

Lushington, TI. Esq., C. S. Gazeepore ... ... 1865 

Lyall, R. 1). Esq., Civil Service, Dacca ^ ... 1869 

Lynam, John Esq,, Supdt., Reserve Police Force, Calcutta 1866 

M- 

MacDonald, M. N. Esq., Pertipore Ftictory, Sarun ... 1869 

MacDonald, C. Esq.. Dowlutpore Factory, via Roosa, 

TuW .. ... ... ... 1867 

MacDonald, W. J. Esq., Tea Planter, Assam * ... 1867 

MacDougall, Major W. C; Deputy Iiispr. of Studs, Buxar 1867 



}K^.~- (Continued) 


Aihniiteil, 

Makeson, Major F. L. 2iiJ in Command, Kotra ... 1860 

Mackillican, J. Esq,, Meri'hant, Calcutta ... ... 1865 

MacTtkjnon, Capt., W. 0. Dum-Dum ... ... 1870 

Maclachlan, J. E, Esq., Calcutta ... ... 1861 

Maclean, A. T. Esq., Civil Service, Baurisaul ... 18t>8 

Macleod, Dr. Rodr. Civil Surg€H)n, Chuprah . . ... 1869 

Macleod, George Esq., Hampore, Beauliah ... ... 1858 

Macmillan, J. Esq., C. E. Chittack ... ... 1865 

Macnagh’ten,t C^nt. F. H., Stud Department ... 1864 

Macnaghten, < liestor Esq, Tutor, Hajkmuar College, Raj- 
kot e, Kattywur ... ... ... ... 1869 

Macneill, Lieut. Duncan,” 41st M. N. L, Cuttack ... 1869 

MacpluTSon,t Hon’ble A. G , Judge ot* the High Court ... 1867 

*“i\rp,cpherson, W. Esq., Civil Service, Cuttack ... 1861 

Maepherson, ♦f George, G. Esq ... ... 18^16 

Maliaraj,* Dheraj Matabchunder Babadoor, Rajali of 
Burdwan ... ... ... ... 18;36 

JMaharajah* of Johore ... .1 868 

Maharajah of Betteah, Tirhoot 1870 

Mahaiujah of Bhurtpore ... . . J 865 

Maharajah of Gooch Behar ... 1864 

Mahomed Alii Khan, Moonshec, Goverunicnt IMeader, 

Dinageporo ... ... ... ... 1866 

Mahony, H*. C, Esq., Dhurrumkhole Factory, Silchar, 

Cacliar ... ... .. ... 1869 

Mainwaring, Col. R. R. Gth Eurwpean Regt., Cawnpore ... 1861 

Manager, Chundypore Tea Company, Cacliar ... ]8<i2 

Manager, .Kanclmnpore Tea Company, (’acliar ... 1862 

Manager, Victoria Tea Company, t.’achar ... 1862 

, Manager, Bengal Tea Company, Cacliar ... ... 1864 

Manager, East India Tea Company, Assam ... 186»5 

Manager, DalnTigeaporo Fuetory, Assjim ... 1865 

Manager, Bowalea Factory, Caehar J8t)5 

Manager, Koey ah Fact my, Caehar ... 1865 

Manager, Goomrah Factory, Tirhoot 1865 

Manager, Nai*ainporo Garden, Caehar ... 18<)5 

Manager, Joypore Garden, Caehar ... ... 1865 

Manager, Cntlee CKenu Garden, « a.char ... ... 1865 

Manager, Lower Assam < ompany, Guwhatty ... ] 865 

Manager of Raj She whur, Tirhoot ... ... 1870 

Manager, Noakacharee Tea Company, A.%-am .. 1865 

Manage^, Public Garden, Bareilly ... . . 1868 

Manager, East India Tea Company, (Vehar . ... 1866 

Manager, Koomtar Tea Garden, Assam . . 1869 

Manager, Chincooree Tea Estate, Cjiehar ... 1870 





— (Coniinned.) 


Admitted. 


Mackinnon, Captain W. C., Dnni-Dnm 
Mandelli, L. Esq., Tea Planter, Daijeeling ... 

Manikjee,* Rnstoinjee, Esq., Mercliant, Calcutta 
Manook, Dr. S. J., Civil Surgeon, Cliyebassa 
IVIarinden, H. C. ]<l.sq., Barrister-at-]jaw, Calcutta 
Markby, Hon’ble W., Judge o^High Court, Calcutta ... 
Marquardjt C. Esq., Merchant 
Martin, It. L. Esq., Inspector of Schools, Midnapore 
Martin, W. li. Esq., T(‘a IJlanter, Punkabarec, ^larjeeling 
Mai'sden, E. J. Esq., Barrister, Calcutta 
Maseyk, J. W. Esq., Indigo l%uter, Jungypore 

Masters, J- W. Esq. 

Mayne, E. 0. Esq., 0. B., Civil Service, Allahabad 
Ma-unsell, Lieut. P. R., Cbukr«aia 

McAlpinc, Robert Esq., Euttickcheny Estate, Chittagong 
McI)onell,t W. E. Esq,, Civil Service 
MePariaiu', A. C. Esq., ^lerchant, Calcutta 
Mcdjeod, Sir Donald Frield, Lieutenant-Governor, Punjab, 
Lahore . . . 

McMullin, Major 0. N., Bengal Staff Corps, Umballa 
]y lores, W. E. ICsq., Civil Service, Hooghly 
IMercer, Lient.-Col. ^J\ W. Dhuruinsala 
Mercer,* G. G. Esq., Indigo Planter, Futtyghur 
Mesurier, C. B. Le, J^\sq., Mirzapore 
Meugens, J. G. Esq., l^lercbant, Calcutta 
Millar, Major E. J., Deputy Cominissioiur Soalkote 
Millard, Captain W. S., Supdt., Calcutta* Docking Com- 
pany, Calcutta ... ... 

Milh r, Edward Esq., !Mercliaut, Calcutta 
Millie, W. J. Esq,, Tea Planter, Chittagong 
M ill s,*t Andrew John Moffat, Esq. 

Minebin, E. J.Y. E?^q., Aska 

Mincbin, Charles Esq., Mercliaiit, Bimlipatani 

Minto, W. Esq., Dbera Doon • ... 

Mitchell, R. Esq., Mcrebant, Calcutta 

Moll cs Cbnndcr Banerjee, Baboo, Cuttack ... ^ ... 

Mobima Rungiiii R(.)y Chowdry, Zemindai^ Kakinia, 
Rungporc 

Mnlony, E. Esq., C. S., Cuttaek 
Money, *tW. James Henry, Esq., Civil Sci*\^ee 
Money, t Captain R. C., Deputy Commissioner 
Moody, John, Esq., Raneegunge ... 

Moore, C. W. Ewp, Cf. S., Aziinglmr 
Alorris,fJ. H. Esq., Civil Service ... * 


1870 

1868 

1837 

1866 

1869 
1866 
1862 

1867 

1868 

1870 
1858 
1835 
1869, 
18W 

1865 

1866 
1870 


1836 

1870 

1870 

1866 

1846 

1861 

1865 
1869 

1864 

1856 

1866 
1836 
1862 
1864 
1862 
1868 
1869 


1875 

1866 

1837 

1860 

1870 

1865 

1863 



mu. 

If. — (Contimu'd.) 

Adntilled. 


Mordan Alie Kliaii, Mahomed, Pinnie Minister, Marwar, 
Jodhpore ... ... ... ... 1870 

Moran, F. C. Esq., Manager, Bnngorah Factory, Debro- 
gliur ... ... ... ... 1870 

Mosely, T. II. Esq., Merchant, Calcutta ... 18(52 

Mowbray, Arthur H. Esq., Merchant, Calcutta ... I8i)b 

Muir, Hon’blc Sir W., K.C.S.T., Lieutenant- Governor of 
N. W. P., Allahabad ... ... ... 1860 

Murray, Col. JhJ., Commandant, 14tl) Bengal Cavahy, 

Deolee ... ... ... ... 1867 

Murray, Capt. W. G., Revenue Survey, Calcutta ... 1870 

Murdoch, A. W, Esq., C. E., Sei’ajgunge ... 1870 

^Mnspratt, J. R. Esq., Civil Service, Purncah ... 1 847 


N. 


Naesmytii, j. Esq., Civil ScTviee, Hissar ... IB^Vi 

Nawab, Nazeer Ally Khan Baluvloor, Calcutta ... 1862 

Nembhard, Major W., Commissioner, East Berar, Ooui- 
raotee ... ... ... ... 186)1 

Newton, Thos. Esq., Barnstcr-at-Law, Allahnbud ... 1870 

Nickels, C. Esq., lndig<i Plaiiter, Shiunu.'^klianporc' Facto- 
ry, Jaunpore ... ... ... 186(*) 

Niladhur Si..'igii Deo, Rajah Ikihadoor, Sonepore, Sunibul- 

pore ... ... ... ... 1870 

Nobin Clmndcr Nag, mbuo, Zemindar, Midnapore .. 18(56 

Noble, Lieut., C. S., Assistant Settlejuent Oliicer, Fyzabad, 

Oude ... ... ... ... 1870 

. Norman, Ilon’ble J. P., Judge of the High Court, Cal- 
cutta ... ... ... ... 18(>-^) 

0 . 

OnOYCi^jjiiX Ooho, Bab»)f), Merchant, Calcutta ... 18r)6 

Qgboume, C. H. Esq., Calcutta ... ... 1867 

Ogilvy, J. F. Esq.', ;^^e^elIaut, ('alcutta ... 18(55 

Oldham, Wilton Esq., L.L.D., Civil Service, Gluizcepore. .. 18(57 

Onract, P. T. Esq., /ihangulporc ... ... 1857 

Onasch, Revd. H., Purulia, Manbhoom ... 1869 

Orr, Cave Esq., Solicitor, Calcutta ... 18(58 

Orr, Major Alexander, P., Roy Bareilly, Oude ... 1868 

Osborne, t Major Willoughby, F.R.G.S., F.G.S. 1862 



0 , — (Continued.) 


AdmiiioiL 


Osbftriio, Captain J. H. Willoughby, Revenue Survey, De- 
brooghur ... ... ... ... 1870 

Owen, Lieut.-Col. W. 0., (12ih Madras N. I.) Toughoo, 

via Rangoon ... ... ... 184G 

Ovveujt Lieut.-Col. A. W. Executive Engineer ...* 1865 

•P. 


Palm KB, Charles, hJsq., Medical Seiwice, Calcutta 

Palmer,*t T. A. G., Esq ^ 

Paj’k, Robert Esq., Indigo Planter, Colgong 
Parrott, Lieut.-Co]. B., Stud Dopt., Kurnaul 
Paske, Dr. C. T., Civil Surgeon, Mirzaporc 
Payne, Dr. A. J., Medical Service, Calcutta 
Payne, H. F., E. B. Railway, Sealdah 
Peal, S. E. Esq., Tea Planter, Sapakattoc, Seebsaugor, 
Assam 

Per^rce, Geo. S. Esq., Manager Monierkhal Garden, Cachar 
Pearl, J. Esq., Tea Planter, Delu^ooghur 
Phoar, the Hon’ble J. B, Calcutta 
Peary Mohun Baneijec, 13aboo, Pleader, High Court, N. 
W. P., Allahabad 

Pod die, Graham, Esq., District Engineer, E. 1. Railway, 
Allahabad 

Pellew, E. IT. Esq., Civil Service, Hooglily 
Peppe, T. F. Esq., Chota Nagporc 
Perkins, Dr. R. H., Benares • ... 

Perrin, Monsieur J., Silk Filatures, Berhlimpore 
Pertap Xarain Sing, Baboo, Deputy Magistrate, Bodli- 
Bood 

IVster, Lieut.-Col. Hugh L., 9th Regiment N. I., Barrack- 
pore 

Peierson,t A. T. T.*Esq., Barrister, High Court 
Peterson, Frederick Esq , Secy., Simla Bank, Simla 
Phi Hippo, Clement Esq., Indigo Planter, Baiacolo, Pubna 
Philli})s, James Esq., Indigo Planter, Shikarpore v'a 
Koosteah ... ... ... 

Phillips, A. Esep, Barristci*-at-Law', Calcutta , • 

Pickance, Lieut. W. John, Madras Staff* Coi’ps, Russel-% 
kundali, Ganjam District 
Pigott, William Esq., Broker, Calcutta • 

Pittar, C. J. Esq., Solicitor, Calcutta 
Place, t H. J. Esq., Broker ... ...• 

Piowden, W. C. Esq.* Civil Service, Allahabad 
Pogoso,*J. G. N., Zemindar, Dacca ... * 


J848 

1861 

186 

186 

186 

18(1 

186 

187 

187 

186 

186 

186. 

186: 

180 

I8ry 

185 


186,, 

18G2 

1849 

1862 

1851 

1858 

1870 

186 ^ 

1864 

1866 

1867 

1869 

1856 



P. — (Conti H ned.) 


• Ad Hi lift'd. 

IVllok, Major F. T., (Madras Army) Fxpcutivo Engineer, 

Gowbatti ... ... ... .. 18d(> 

Pointer, G. E. Esq., Civil Servia% Kiingporo ... 

PouJton, Major H. B. A., Bengal JStaff (Vnps, Sangor ... 18(>/> 

Power,* A. W. B. Esq., C. S., Tajpore, Tirlioot ... 18(39 

Pott, A. C. blsq.. Merchant, Calcutta ... ... 1870 

Poorna Chnnder Roy, Zemindar, ftarapoolly ... 1870 

Pi*atapa Chandra Gliosa, Baboo, Calcutta ... 1809 

Prentis, C. Esqi^ Civil Surgeon, Gorrupkpore ... 1800 

Prestage, Franklin, Esq., C. E., Sealdali ... ... 1870 

Prior, General Cluis., Commanding atDhurmsulla ... 1867 

Proprietoi'S Jugdispoiv Estate, Beehcea, Shahabad ... 18(39 

/Protheroe, Lieut. ^Montague, Madras Stall* Corps, Assist- 

\ ant Superintendent ot* Port Blair ... ... 18(39 

President, Municipal Committee, Ally ghur ... 1870 

Price, Charles E. Esq., Calcutta ... ... 1870 

Pringle, R. B. Esq., Badalipar Tea Garden, Assam ... 1870 

Prinsep, H. 1\ Esq,, Civil Service, Patna ... ... 1870 

Punchanana Mitter Baboo, Calcutta ... ... 1870 

Pyne, R. Esq., Purncah ... ... 1867 

?• 

Quinton, J. W. Esq., Civil Service, Lucknow ... I 860 

R. 

Raban, Lieut.-Col. H., Bhaugulporu ... ... ISoS 

Raj^ of Bhadawar, Agfn ... ... ... 1 869 

Rajkisseil Mookerjea,* Baboo, Landholder, Oot(u*]>arah ... 1866 

Bamdass Sen, Baboo, Zemindar, Berlianqiore ... 1869 

Ram Rungun Chukerbutty, Zemindar of lleetapore, Beor- 

bhoom ... ... ... ... 1869 

Ramanauth Tagore, Baboo, Calcutta ..' ... 1812 

Ramanymohun Chowdry, Baboo, Zemindar, Riingpore ... 1(S6J 

Ramessur Roy Chowdfy, Baboo, Zemindar, Allahabad ... 18(>8 

Ramsay, t Colonel George ... ... ... 1855 

Ravenshaw, T. E. Esq., Civil Service, Cuttack . . . 1865 

Redpath, R. Eiiq.,^ Assistant Superintendent of Police, 

Mergni ... ... ... 1868 

Reidf E. Esq., Supdt. of Irrigation ... ... 1858 

Reid, J. B. Esq., C. S., Azimgurh ... ... 1866 

Reinhold, H. Esq., Mercliant, Calcutta ... ... 1862 

Riach, F. S. M. Esq., Rosekandy. Cachar 1870 

Richards,* t J* Esq. , Mercliant ... ... 1 834 

Richardson, t H.* Esq., C. S. ... ... 1865 



U, — (Continueil.) ^ 


• Admitted, 

Riihlell,t H. B. Ks(^., Civil Service ... ... 1855 

Ridge, W. Esq., Eurreeciporo, via Bcrhanipore ... 1866 

Ripley, t Lieut.-Col. F. W. ... ... ... 1849 

Robaj'ts, Licut.-(V)1. Clmrlefi, Commandant, 17th Bengal 
Cavalry, SootajK)re ... ... ..." ... 1862 

Robarts, H. Esq., Indigo Planter, B<?llah, Allyghiir ... 1870 

Roberts, Robert Es<|., Cln'ef Auditor, E. 1. R., Calcutta ... 1870 

Robertson, J. C. Esq., Civil Sevvut*, Allahabad ... 1870 

Robinson, S. Ff. Esq., JVlorcjliaiit, C^alcutta ^ ... 1854 

Robinson, t J. irnmiltoiq’Esq., Mercbant ... ... 1863 

Robinson,t W. Esc]., District Engr., Delhi Railway ... 1867 

Robinson, James Esq., C. E., OFliciating Exe. Engineer, 

Bareilly ... ... ... ... 1869.,^ 

Robinson, Revd. .Inlian, Allahabad ... ... 1869 

Roehroi‘1., W. B. Es(p, District Supdl.*of‘ Police, Howrah 1868 
Rogers, Arebd. Esq., Solicitor, Calcutta ... • ... 1858 

Roghoonundnn Sing, Rajah, Soorsund, Tirhoot, ... 1868 

Ruordur Purtab Sing,* Rajab Bahadoor, DcAvan of Punna 1868 
Roodiirpiirsliand Chovvdry,* Ni^npore, Tirhoot ... 1867 

Roquet, V. Esq., Indigo Phinter, Aloharagimge Factory, 
Aziniglnir ... ... ... ... 1860 

Ross,J (leorge Esq., Merchant ... ... ... 1862 

Ross, Mars Esq., iMerebant, ('alcutta ... ... 1865 

Row, Col. W. S. (;53rd N. I.) Lncknow ... ... 1854 

Ruddock, E. Esq, B. C. S., llurbniiga, Tirhoot ... 1868 

Russt‘ll,t T. M., Esq. . ^ 1868 

Ruxton, G. Esq., Merchant, Calcutta • ... . * 1861 

Ryder, t Lieut.-Col. S. C. D. ... . . . 1858 

s. 

Sagobe, Dutt, Baboo, ]^^(•rchant, Calcutta ... ... 1.850 

Saniachnrn Law, Baboo, Merchant, Calcutta ... 1855 

Samuells, Captain W. L., Assistant ('oniftiissioner, (Miota 
Nagporo ... ... ... ... 1870 

Sandeman, H. D. Esq., Civil Service, Calcutta ... 1863 

San dys, Mrs. Annie, Bhaugiilpore .^. • ... 1?^70 

Sandys, El. F. Esq., Cliuprali ... ... 1870 

Savi, J. R. Esq., Indigo Planter, Nohatta, Jossore ... 1862 

Savi, Thomas, Esq., Indigo Planter, KishiAghur ... 1851 

Sceales, Jaflray, O’Brien, Esq., Catchecutta Factory, 
Alumdanga, B. B. Railway ... ... 1869 

Schiller, t E5 Esq., Merchant ... ... ... 1854 

Scott, •?. G. E3sq., Assistant Superintendent *of Police, 

Bugutpore, Dhursing Surria, Tirhoot ... 1869 





— (Goniuiiu'd.) 

AdmUieit 


►Scott, Capt. C. J , SuperiutcTidciit, I. G. S. N. Company, 
Calcutta ... ... ... ... 1870 

Searles, Major, Geo. A., Madras Stafl’ (\irps, ICxocuilve 
Eiigr., Irrigation Dopt., Barrackpoi-e ... 1808 

Secretary, Local Comini itoo, My nporec ... .. ]8r*0 

Secretary, Local Fund Committee, Umritsnr ... 1850 

Seci’etary, Local Fund Committee, Ferozepore ... 1801 

Secretiiry, Public Garden, Banda ... 1855 

Secretary, Public '‘.garden, j\Ionghyr ... 1850 

Secrctaiy, Public Garden, Cawnporc 1800 

Secretaiy, Agri. and Hort. Society, Saiigor .. ... 1800 

Secretaiy, Cantonment Public Garden, Agra ... 1805 

..Srf.cretaiy, Local Fund Committee, Goorgaon 1805 

Secrt'tary, Assam Company, Calcutta . . ... 1 805 

Secretiiry, Public Garden, eTaloun, Oorai 1800 

Secrctiiry, Govt. Garden, Muttra ... 18r»0 

Secretary, Local Committee, Chindwarral) 1807 

Secretary, Local Committee, Jalmsie ... 1807 

Secretary, Local Fund Comniii 11 * 0 ^ J.laitool ... 1 800 

Secretary, Local Fund Committee, Mozuffergmli ... J800 

Secretary, Loc«al Fund Committee, Raepore ... 1805 

Secretary, Municipal Committee, Mirzapon? ... 1800 

Secretary, Road Fund ComTnitt(X3, Jauiiporo ... 1807 

Secrctiiry, Port Canning Company Ld., Calcutta ... J808 

Secretary, Local Committee, Chanda ... ... 1870 

Secrctiiry, Municipal Corj,miitt(*e, Jliung ... 1870 

Sliahamut Alice Khan, Meer Bahadoor, Superintendent of 
Rutteeana, Indore ... ... ... 1 8 70 

Shaw, D. T. Ksq., Mercliant, Calcutta ... .. 1805 

"Shearin, E. Esq., Merchant, Calcutta ... ... 1850 

Sheridan,t A. J. R. Esq., M. D. ... ... 1800 

Sherriff, W. Esq., Jorrada, Jessorc ... ... 1859 

Sheodial Sing,* H. If. Mohakban, Rajah of Alwar ... 1808 

Sherer, J. W. Esq., (.-ivK Service, Allahabad ... 1800 

Shillingford, G. W. Esq., Kolasay Fstebny, Purnoah ... 1807 

Shortt,t T. H. H. Esq., Civil Service ... ... 1800 

Shdwers, Lieut. iCob C. L., Gwalior ... ... 1808 

Sibley, George Esq., Civil Engineer E. 1 Railway, Cal- 
cutta ... ... ... ... 1869 

Simons, C. J. Esq., -Tea Planter, Buseila Factory via 
Seebsaugor, Assam ... ... ... 1803 

Sim8on,+ D. Esq., Civil Service ... ... 1854 

Simson, James, Esq., Civil Service, Mirzaporb ... 1856 

Skinner, A. Esq.,‘ Belaspore, Secundrabad Station E. I.* 
Railway ... ... ... 1854 



mw'. 


S . — (Cotdi nupjl , ) 


Admitted. 


Slafcor, E. M. Esq., Hank of Bengal, Calcutta 

Smalley, R. B. Esq , Soory, Bcerblioom 

Snieaioii, Geo. Esq., Civil Service, Burdwaii 

SniiUi,t J. J. Wljitc, Esq., Indigo Planter ... 

Smith, R. H. Esq., Principal Sadder Ameen, Meerut 

Smith, James Esq., Sliahporo, Tirhoot 

Smith, Thomos T. Esq., RampoorJili Factory, viaJeagunge 

Smith, C. M. Esq., Merchant, Calcutta ... 

Smith, Revd. W. O’Brion, Calcutta 

Smith, Revd. James, Delhi 

Smith, W. 11. Esq., Civil Service, Allyghur ... 

Smith, Maxwell Esq., Hursingpore, Tirhoot .. 

Smyth, Capt. R. G., R. E., Hazareebaugh ... 

Spankie, llon’blo R., Civil Service, N. W. P., Allahabad 
Spearman, Lieut. Horace, Asst. Comhiissioner, Rangoon 
Spencer, C. J. Esq., C. E., E. I. Railway, Ucliarah 
Spicer, A., Esq., Tea Planter, Cachar 
Stack, t R. F. Esq., Solicitor 

Stalkartt, William Esq., Merchant, Cal., {Vice^Froddent) 
Stalkartt, J. Esq., Merchant, Calcutta 
Steel, Donald, Es(| , Eastern Cachar Tea Company, Cachar 
8te(?l, Lient.-Col. J. A., Bmigal Shill* Corps, Roy Bareilly, 
Omlc 

Steel, Lieut. E. H., R, A., Revenue Survey, Suddia, via 
Dcbi’ooghur, Assam 
Stephen, J. Esq., Dacca 

Stephenson, Cecil Esq., Agent, E. T. R4ulway, Calcutta ... 
Sterndale, H. B. Esi]., Bank of Bengal, Delhie * ... 

Stevens, 11. W. Esq., Executive Eugr., Diirbaiigah 
Stevcnsoii,*t William Esq., Junior, M. 1). ... 

Stewart, A. N. Esq., Collector of Tolls, Jungypoor 
Stewart, W. M. EVq., Dulsing Serai, Tirhoot 
Stewart, t Dr. J. L. 

Stewart, A. Esq., Manager, Oornabund Cfarden, Cachar... 

Stewart, R. D. Esq., Rancogiiiigo 

Stirling, A. Esq., ^lereluint, Calcutta 

Stokes, J Allen Esq., E. I. Railway .,. • 

Stocks, J. W. Esq., Oonatia, Synfehia 
Stoney, R. V. Esq., Civil Engineer, Ungool via Cuttack 
Stoney, T. Butler, Esq., C. E., Mozufferpore Tirhoot 
Str’axjlieyt IJeut.-Col. R. (Engineers) 

Strand, A. Esq., Stock Broker, Calcutta 
‘Stuart, Alex. Esq., Rancegungo 

Stubbs, Licut.-Col. W. H., 4th Rogt. N. I., Allalbabad ... 
Stnrmer, Edwin Esq., Assistant Engineer, Canning 
Town, Mullah ^ ••• 


isro 

1867 
18()7 
1854 
181)0 
1 8(5:1 

1864 

1865 

1865 

1866 

1868 
1869 
1803 
1S65 

1865 
1863 

1869 
1862 
1845 

1863 
1861 

1868 

1870 
. 1855 

1866 
1870 

1867 
1834* 
1862 
1859 

1864 
1870 
1870 
18()6 
1^67 
1866 
1866 

1869 
1857 

1870 
1863 

1868 

1863 





J. — (Gonlimed ) . 

• Admitted, 


Stumer, Juhn, Esq., Cwil Engineer, Calcutta ... 1864 

Stunner, A. J. Esq., Talooka Kojha, via Gazeepere ... 1866 

Supdt. of Joi*eliaut Tea Company, Assam .. 186/) 

Snpdt., UoHliern Assam Tea Com{)any ... ... 186/) 

Supdt. Serajgunge Jute Company, Serajgunge ... 18(i8 

Sutherland, Cliarlcs J. Esq., Merclnuit, Calcutta ... 1868 

Sutherland, t J^r. John ... ... ... 18<5D 

Sutherland,!" H. C. Esq, Civil Service ... ... 1860 

Sutherland, H. H.iJ^sq., Merchant, Calcutta ... 1870 

Sutherland, A. 13. Esq., Merchant, Calcutta ... 1870 

Sttttyauuiid, Gliosal, Itajah,* Jlhookoyelas... ... I860 

Swinden, T. G. Plsq., Calcutta... ... ... 18/)/> 

^jimnlioe, William E.sq.^ Attorney, Calcutta ... ... 1850 

S^e.s, Arthur L. Esq., ]\Icrehant, ('alculUi ... ... 1860 

Syooddeen Ahmud Alh'e Khan, Bahadoor, Nawab of 
• Moorshedabad ... ... ... ... 1868 

Syud Ahmed Ally, t Nawab ... ... ... 1864 

T- 

Tarbuck Nauth Dutt, Baboo, Calcutta ... ... 186)6 

Taylor, V. T. Esq., Cinl Service, Bhagulporo ... 1860 

Taylor, W. 0. Esq., Cuttack ... ... ... 18f58 

Taylor, Fi-ank, Esq., Executive Engineer, E. I. Irrigation 
and Canal Company, Hidgelec ... ... 1868 

Temple, the Hon’ble Sir H,, K.C.S.L, Calcutta ... 1860 

Tennant, Major T. E., Deputy Inspr. General of Police, 

Waltair, Vizagaputam ... ... ... 1868 

Terry, W. Esq., Indigo Planter, Midnaporc ... ... 1846) 

'Thelwall, Col. J. B., C. B., Mcean Mecr ... ... 1851 

Thomas, 11. M. Esq., Solicitor, Calcutta ... ... 1840 

Thomas, J. Esq., Morcliant, Calcutta ... ... 1867 

Thomas, J. P. Msq., Merclinnt, Calcutta ... 1868 

Thompson, Lieut.-Col. E., Political Agent of Bliopaul ... 1864 

Thompson, llivers Esq., Civil Service, Calcutta ... 18t)4 

Thompson,* Dr. R. F., Ilooghly ... ... 1865 

Thompson, A. B. Fi Esq, Calcutta ... ... 1869 

Thompson, Henry, -Esq, Manager, Moran Tea Company, 
Seebsaugor, Assam , ... ... ... 1870 

Thomson, Niiiian, Esq., Judge, S. C. Court, Calcutta ... 1862 

Thorpe, J. Esq., Lucknow ... ... ... 1867 

Tonnerre, Dr. C. Fabre, Health Officer, Cakiutta, (Vice- 
President) ^ ... ... ... ... 1862 

Toomly, Geo. Esq., Indigo Planter, Coiitai, Tirhoot ... 1870 

Tovey, Capt. J, T., Dxc. Engineer, Cawnpore ... 1866 

Trafford, Uevd. John, Serampore ... 1863 



am. 


y. — (Oontlmied,) 

Admitted, 


Trannath Chatterjea, Baboo, Calcntta ... 1865 

Travers,. Major-GeneralJames, V. C., Allahabad ... 1869 

Tregear, Richd., Esq., Kolinjura, Janiipore • ... 1866 

Tucker, W. T. Esq., Civil Service, Baiicoorjib 1855 

Tucker,. Robei’t Esq., Tea .Planter, Siebsaugor ... 1867 

Tulloch, Capt. A., Dist. Snpdt. of Police, Kainroop ... 1865 

Turnbull, C. S. Esq., Silk Arannfactnrer, Ghuital 185S 

Turnbull, the Hon ’ble G. 1)., C5vii Service. Meerut .. 1865 

Turnbull, Robert Esq., Merchant, (Calcutta ... 1865 

Turner, H. B. H. Esq., M(?rchant, Calcutta 1868 

Turner, Hon’] )le C. A., Allahabad ... ... 1869 

Turner, H. (t. Esq., Madras Civil Service, Binilipatam ... 1869 

Twynam, Caj)t. E. J. Ij., Executive Officer, Thayet Myo... IPf?^ 
Tytler, Col. U. C., Simla ... ^ ... ... 

u 

Uxwix, Howard, Esq., C. E., Trrigsition Dept., Burdwan... 1869 

•V 

Vanoutsem, E. C. Esq., Aferchant, Calcutta ... 1868 

Voon, W. Ter, Esq., Alerchant, Calcutta ... ... 1864 

Vertannos, J. C. Esq., Civil Engineer, Coiitai ... LS65 

Vizianagrani, His Highness the Rajah of ... ... 1847 

Voigt, S. E. Esq., Alercliant, Calcutta ... ... 1870 

Voss, C. W. Esq., Ab'rcliant, CfOi>Hlporc ... ... ^1864 

w ' 

Waotintreibkr, W. Esq., Tea Planter, Debj-oogliur ... 1857 

Wagentrieber, AV. J. H. Esq., Sonarie, »Seebsaugor, 

Upper Assy m ... ... ... ... 1868 

Walker^t C . A. Es’q. , Tea Planter ... ... 1861 

Walker, t A. Esq., Alerchant, Calcutta ... ... 1867 

AV^alker, William Esq., Tea Planter, Scebsaugor, Upper 
Assam ... ... ... ... 1870 

Walker, Capt. R. J., Bengal Staff Corps, 17tb N. J., Delhi 1870 
Wallace, Adolphus Esq., Rungajaun Factory,* Golaghaut, 

Assam ... ... ... ... 1866 

Walton, Lieut.-Col. B., Military Storc-keep^?r, Calcutta ... 1867 

Ward, J. D. Esq., Civil Service, Purneali ... ... 1869 

Ward, Lieut.-Col. W. J., 8th Bengal Cavalry ... 1870 

Ward, ij. Esq., Chiejf Accountant, E. B. Railway, Sealdali 1870 
Wamefprd, Revd. T. L. J., Port Blair ... ^ ... 1866 

Warner, Thornton Esq., Emigration Agent for Trinidad, 
Kidderpore ... ’ ... ... .1867 



XXVI, 


^ ^.--(Continued.) 


Admiikxl. 

Waterfieldjt K. Esq., Civil Service ... ... 1846 

Watertield, William Esq., Civil Service, Allahabad ... 1870 

Waaclu»pe, S. Esq., Cml Service, Hooghly ... ... 1848 

Wavelljt. W. Esq., Civil Service ... ... ... 1859 

Webber, F. V. B. Esq., Civil Surgeon, Diiiagepore ... 1868 
Webster, H. B. Esq., Civil Service, _Saharnnpore ... 1864 

Webster, Geo. K. Esq., Civil Service, Chota Nagpore ... 1866 

Webster, Alex. L. Esq., Jortdiaiit ... ... 1867 

Weiuholt, John Ej.]., Merchant, Calcutta ... ... 1869 

Wemyss, Sir John, Bart, Mh’zapore ... ... 1859 

Weskins, C'harles Ksq., Mercliant, Calcutta ... ... 1854 

Westinacott, E. V. Esq., C. S., Diiiagepore ... ... 1866 

v-JjJ^e.stoii, John Ksq., Judge S. C. (' 01114 , Magoorah ... 1866 

Wliite, Hubert Esq., Tea Planter, Caehar ... ... 1869 

Whittv, Irwin J. Esq., Civil Eiigr., E. 1. Bail w ay Chord 
Line, Kurmaton, Asserisole ... ... 1867 

Wiekes, Haines Esq., Exe. Engr., Berhampore ... 1866 

Wight, Robert Esq., M. D. ... ... 1 836 

Wilcox, Frederick Esq,, Ik'ugal Police, Pooroolia ... 1867 

Wilkinson, Major A. E., Oantunmcnt Magte., Imcknow ... 186*2 

Wilkinson, C. J.^ Esq., Barrister-at- Law, Calcutta ... 1870 

Williams, Walter, E.sq., Supdt., Dist. Police, Etah ... 1867 

Williamson, t Major James, ... ... ... 1849 

Williamson, t Lieut. W. J. ... ... ... 1867 

Wilmot.t C. ^V. Esq., Asst. Commissioner, Sonthal Per- 
gui?.nahs ... ... ... ... 1859 

Wilson, A. G., Ksq., Deputy Magistrate, Burhee ... 1847 

Wilsont Charles Esq., .Surgeon, 8th N. I. ... ... 1860 

Wilson, t Lient.-CoL II. M. ... ... ... 1860 

‘ Wilson, C. H. Esq., Merchant, Calcutta ... ... 1868 

Wilson, H. F. Esq., SeKijgunge ... ... ... 1870 

Wiiidle, J. A. Esq., ('. E., Executive Engineer, Calcutta .. 1865 

Wintle, C-harles F. Esq., Sub- Deputy Opium Agent, 
Gorruckpore ... ' ... ... ... 1859 

Wintle, Capt. H. R,, 18th K L, Gorruckpore ... 1870 

AVintle, Col. E. H. C., Cantonment Joint-Magistrate, Duni* 

Cum, (Vlce-Tresl']f*nt) ... ... ... 1860 

Wood, James M. Esq., Nagagollie, De])i*ooghur, Assam ... 1865 

Wood, C. C. Esq, Assistant Commissioner. Rajmehal ... 1870 

Woodbridge, George,’ Esq., Civil Eiigim er, Oude and 
Rohilkiind Railway, Bareilly ... ... 1869 

Woodco^ik, Lieut. E. M., District Superinkmdent of 
Police, Seetjipore, Oude ... ... ...» 1864 

Woodfui*d, Dr. 0., Calcutta ... ... ... 1863 

Wordie, T. H. Esq.,* Merchant, Calcutta ... ... 1863 

Wurgan, J. B. Esq , C. »S., Purneah ... 1868 



mni. 


m. — (Continued.) 


• Admitted, 

Wright, H. Esq., Shapore, Punjab ... ... 1854 

Wright, A. C. Esq., Deputy Magistrate, Baneegunge ... 1865 
Wright, t Dr. Daniel ... ... ... 1866 

Wright, W. Esq., Judge, Small Cause Court, Cuttack ... 1866 
Wroughton, Major H. R. Offg. Deputy Asst. Commissary 
General, Morar, Gwalior . ... ... ... 1860 


Y- 

Yatks, B. J. Esq., Station Ma.ster, E. I. Railwd^, Howrah 1868 
Young, W. Esq., C. S., Gnruckpore ... ... 1868 

Young, James Esq., Merchant, Calcutta ... ... 1869 




AgriOTltuMl and Hortioultural Society of India. 


mZS FOB A?f mAY 


ON THE 

CULTIVATION A..D MANUFACTURE OF TEA. 


To any person who shall produce on or before the 1st Marcli 
1871 the best practical Treatise on the Culture and Manu- 
facture of Tea in India, the sum of Rui)ees 500 and tlie 
Grant Gold Medal. 

The Treatise must afford full information on the fol]owin;>’ 
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cost, packing, leading) stamping and preparing for shipment. 

11. Seed, plucking, drying, transport, — best mode of pre- 
serving, and its utilization when not saleable. 

13. Management — best mode of— as respects labor, ac- 
counts, forms, adjustment of advances, &e. 
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l^^ofes on Ilorticnlture hi Bengal, (No. 3). By Jo^in Scott, 
Esq., Cnrafor of the llot/al Botanic Ganlens, Culcttifa, 

No. 111.— O 11 CHIDACE.E, THE Orchid Order. 

1, — General remarks on the cult a re of JO rch'nh in Bengal. 

The genera of which 1 liave how to treat, form an exten- 
sive, well chat'aeiorised and widely-distribfttcd* natural order, 
admired hy all wdio have an eye to nature's works, for tho 
beauty and odd forms of their flowers, wliich as Lindley re- 
marks, “ re])resent an insect, sometimes a helmet natli the 
visor iiy, and are so various in form, that there is scarcely a 
common reptile or insect to which some of them have not 
been likened.^^ consist of perennial herbaceous pliints 
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and shrubs, growing* in the soil (terrestrial) in temperate 
climes, as they are also louud iu warmer latitudes, though 
then, more generally, assuming an epi})hytic habit and fixing 
themselves upon the loftiest trees, or findin^congenial habi- 
tats in ereviees, or on tlie siirra(‘es ol* bare rocks/'&e. Though 
thus varied in their habitats, and widely dilfused ifi all low and 
tempera le latitudes, tliev avoid tlie excessively dry regions of 
the Tropics, aild are all but elimimit<*d frbjii those jjfharac- 
tjjrised by extremes of temperature. Th(*y are found, says 
Lindlev, in almost all parts of the world, oxeejit upon the 
ViM'ge of the fr<»zen Zone, and in climat(‘s rtunarkable for dry- 
ness. In Kuro]>e, Asia 'ami North Anjeriea, they are seen 
growing evervwiiere, in groves, in marshes, and in meadows ; 
in tlie drier [larts of Africa, tiny arc citluu* rare or unknown ; 
at the ('ape of (rood Hope, they abound in similar situations 
as ill Europe^ but in the hot damp parts of the West and 
liast Indies, in Madagasear, and the lu'ighhouring islands, in 
the damp and humid forests of Hra/il, iu the warm mild parts 
of Central Amoriea, and \\'estorn [Mexico, in the damp tropi- 
cal parts of India, and on the lower mountains of Nipal, the 
ovcliidaceous plants fioiirisli in the greatest vari(‘ty and pro- 
fusion, no longer scMjking their iintri incut from the soil, but 
clinging to the trunks and limbs of trees, to stones and bare 
rocks, where they vegetate among ferns aiuhother shade-loving 
plants, in countless tliousands. Of the epiphytal class, one 
only is found so far North as Soutii Carolina, growing u])ou 
the branches of the Magnolia, if we except the species from 
Japan, a country svhicli has a climate peculiar t'o itself, among 
regions in the same parallel of latitude. The most, southern 
stations are those ut Eiirina mnernnaia in Nenv Zealand, in lat, 

S._,*atul of Gnn/iia Aifslral}s in Emu Bay, Van Dlcnum^s 
Land, lat. 41® S. Ample details respecting their distribut ion 
in Australia arc given by A. Cuuuingham, in the Botanical 
lUgUicr for 18 1*3, 

^ Lower Bengal with its annual secpicuce of cold, hot, and 
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rainy seastms, hhy no means favouraJ)le to Orcjhicl ^i^rowtli, and 
aocor(Iin<»‘Iy we find them poorly re[)r(\s(‘nt(?(l in speeies, thou<4-h 
.of* iliese, a few are rather abundant in individuals. In Ibe 
immediate vieinity of CiileuUa, the following species ^oeenr : 
those of an ej)ipliytic habit are ramia BojrljnrgJfii, Acawpe 

and (guibldlnm atotJhyfumyWwt two lirst IxMiii*’ esj)ecially 
abundant on man^'o trees. Tlie tt*iiV.-trial species are Geodo- 
ram pHrpurenw ; Ealnphia cumpedns ; IDihemiria eomnndlnU 
Jolhiy planhtglnm and marghuday (tht‘ ljitt(*r rare) ; Pogonia 
jnliiuuiy cnrinaia and pficida; l)hljjmi>ple.v}s pidhns (veiy 
rare), and Zt'n.rhia sidcafay the Shwet-1 loolee” of the Bey - 
gaha^s and one of tlie low orchids to ^vhich ihty have ‘»iveii 
a specific name. It is very abundant on nndisturl)ed pasture 
lands; sj)eeklini’‘ tliem with a snowy whiteness durino* its 
flowering* period, in Deeenibm* and January. The generic 
name of the Vanda lioxhnrgh 'u is diretdly IVoni the Sanscrit, 
and that under wliicli the plant is known to the natives of 
Bengal; though the same word is indilferently a])p]i(‘d to all 
parasitic or epiphytic ))lants. As it is chielly found on the 
mango, the Ainu” of the Bengalees^ it has l)een called»the 
Anira-'N’^anda.” 

Tlu? sparsity of really indigenous s])ecies ; and these (with 
the three above notxl exccjdions) reduced to tln.se terrestrial 
sorts whhdi are alone represent(‘d in tempi*rate cJimates ; sulli- 
eiently indicates the ungenialness of Hjis j>art of Bengal for 
orchid cultivation. This has, indeed, becm so strongly lelt, 
that until lately even our most ardent amateurs had di*spaired 
of ever attaining any success in their cultTire* here, and in 
general consoled themselves with annual reeei|)ts of phmts 
from their nativ<? wilds in the cold seascui ; ami many of which 
flovv’'ercd satisfactorily, by the beginning of the subsecpiwit hot 
season. Blossoming however to the majorit v jwoved but the 
lilst ellect of an expiring vitality ; few rt‘gained their verdanee, 
and y(*t fewer ever ajjain refreshed the eye of their cultivator 
with a second seasou^s bloom, I may stiite, was much 

•I • 
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the condition in which the generality of orchids existed in 
Calcutta Gardens, until the cold season of 186(>, when' the 
success attending their cultivation in those thinly-t hatched 
structures used by the native betel-grower for his pan", 
Fiper B'efely had Ix^on fairly shown by the improved condit ion 
of the collection in the Botanical (wardens here* These striu?* 
tures modity very eireetively the nngenialirit's of climate, with 
which we have iiere to coiilend, scretMiing them in the cold 
season and cheeking the intense m)etnrnal radiation which 
then prevails; while in the hot season, adiuilting a light diifus- 
ed as that of their initive forests, and tlius recpiiring but a 
free supply of water, to aliord that degree of humidity as the 
complement of their wants during' the season of growth, and 
which is fully and natui'ally su])plied througliont the rainy 
season. Their application to orchid culture is diuj to the late 
Superintendent of the Botanical Gardens, (Dr. T. Anderson) — • 
whose premature death has deprived Indian Botany of one of 
its most accomplished investigators, and Indian Horticulture of 
the invaluable servie(?.s of an earnest patron — who Iiad them 
erected for the first time in the gardens hero in iS05. Tlie taste 
for orchids has been tliereby greatly popularized, and tbere are 
now not a few amateur eolleetious in Calcutta and its vicinity, 
which would lose nothing by a comparison with some of the 
better private collections in J^urope. 

The accommodation fur orchids in the Botanical Gardens 
here, consists of two houses, the one a sliow-honsc, the other 
for the propagation and cslablisliment of nc wly-introduced 
species. The sho’v-ho\i.sc is 80 feet long by 70 in breadth, 
with a flat roof, at an elevation of 7 feet. The roof is sup- 
ported on cast-iron 'pillars, sunk in masonry, at distances of 
14 feety, between which again stout posts oi teak-wood are 
fixed, forming the lines of passages, and which, wliile strength- 
ening the structure, afford additiomil surfaces for orchid cul- 
ture; affording in due course an enlivening display of bloom. 
Ovev these posts teak rafters (3i hy 1 inch) are fixed diago- 
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nally, and overlaid by stout bamboo rods, 'at distances of two 
feet. The latter consist of ordinary sized bamboos split 
longitudinally into four parts, and form the basis for a light 
frame-work of bamboos, on which dried Ooloo grass — Impe^ 
rata cyluulrica — is thinly strewed, and bound down witfi other 
rods of bamboo. The flat roof thus covered, is of course 
preferable to one with any degrev of sloi)e, as affording tlie 
least collecting' surface for niin, and dispersing it to the 
jflants below, most naturally and ecjiiably. ^The sides of the 
house are V(‘ry similarly eonstriuded, and even more thinly 
covered with grass, and on this part the Kasli — Haccharvm 
sjHmiaueum — as being much longer^ than the Ooloo, is pre- 
ferable. In botli positions, the grass should be disposed so as 
to cut off all direct solar rays, while inducing a scarcely 
appreciable degree of darkness. Tro[>ieaI orchids, with few 
exceptions, delight in an al)undane(j of light and heat, but i?i 
their st'ason oi‘ growth they none tJie It'ss recjuire a highly 
humid at mosplu'rt* ; and thus, in the eonstruetion of our or- 
chid houses, it should be our aim to afford screens which, 
wliile se(*uving the latter, also admit an abundance of sun- light 
and beat. • 

Tlie staging of the bouse is const meted of split bamboos. 
There are four central tables, each of which measures 52 feet 
in length, by about 10 in breadth, and has a slightly ele- 
vated portion in the centre for the larger plants ; the interven- 
ing passag(?s are 1 J, feet broad, edged, artd floonnl with l)ricks, 
and covered with knnkur. Along the sides of the house, there 
are also tables of a similar eonstruetion, and [our aiul-a-lmlf 
feet l)road. These are devoted to terrestrial t>iebids, ft^rns, 
and begonias, all of wdiich thrive well under the conditions 
of shade and humidity thereon aflbrded them. As the bam- 
boo tabh‘S however narely stand for more than two or three 
years, it is purposed to replace them by pernumont platforms 
of masonry. In eoiistruclions of tbe above ebaraeter, care 
should be taken that thoroughly, matured bamboos, [which^eau 
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now rarely be had in the Calcutta market^ uiulcu- lls. :25 per 1 00) , 
only are used; as those of an iniinaturo cliaracter are <piickly 
overrun by a small boring- weevil, which in the course of a 
few months will reduce them to a minutely honevcombcd-state. 
The durability of the bum boo is also much increas(‘d, by 
steeping’ them m water for some time, say at least 1-A days 
previous to their being used. 

The second or nursery house is of a similar (Yuislruetion 
to the above, with the exception of tlie jiosts which are all of 
the common Sooudree, ///Y/V/cm )ninin\ It is 1-0 hvi long 
by 20 feet in width, the roof (U feet high, and supported on 
1-5' Sooudree posts. It has one <*entral bamboo inaelian, or 
table feet Iiroad, and two side ones, each o l feet in lireadlh ; 
the intervening ])assages (‘a(‘h about 2i feet. Idle cost of 
material and labour Ibr the eonstnu lion of a house of the 
above description and dimensions is as follows : 


Is. As. W 

100 Bamboos . ... ... 25 0 0 

15 Sooudree posts ... ... cS 0 0 

J52 lbs. Coir Twine .. . ... 0 0 

Ooloo grass ... ... 200 

Brieks and Kankur for paths ;> I 0 

Laboui- ... ... ... 7 0 0 


Total cost IS I 0 


\yitb regard to tlie cultivation and management of orchids, 
weinay be guided l^y tlie conditions undt r wliieh wc lii.d them 
(not only living but really flourishing) in tlieir nativa? habi- 
tats ; for it is well to rememlxT, tliat tlui eyndita.ms imdiT whieh 
pI^TT^are freciuently found in nature, are by no means, or at h^ast 
not necessarily the most suitable for their lu??dthy development : 
in that unrelaxirfg struggle, individual against individual, the 
strongest only live, "Und these do not select the site they vmdd^ 
but tliat on which they can establish themst/iVes. These eondi* 
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tions for tli(' geiaorsxHfcy of tropicjJ orchids in this country (as 
I previously remarked) are very perfectly afforded hy the 
thatelied liouses above recommended. Jn these the plants are 
afforded tlieir natural p(M*iod of rest in the cold season^ which 
extends from the be”*innini»* of November to the end of January, 
or middle of February. During this period, water (with few 
exceptions) should be entirely withheld, the fogs so common in 
the mornings and (ivenings, bedng quite suffud^nt to prevent ajiy 
undue shrivelling in all non-deeidiious species, whereas the 
naturally deciduous provided as they usually are with pseudo 
bulbs, stout, lleshy or gouty stems, resist perfectly any injuriojis 
effects, and inde(‘d flower all the mor^ fretdy for being thus 
exposed. As a rule then, from the (dose of the rains and 
throughout the eold season, no water is given, thouglv 
after an unusually hot day, th<.‘*patl)s of the house arc sjirinkled 
in the evening; and of course any orchid naturally affecting 
etpially humid and hot ( limah's, is always kept sufficiently 
moist to ])revent undue flaceidity and consequent loss of 
foliage, without inducing growth. Tlie hot season com- 
meiK'Os ahoul the close of February, aipl then also the majo- 
rity of Indian oreliids Ix'gin to bloom. The increasing lieat, 
with a steadily decreasing humidity, now renders artificial 
watering* necessary ; tliough this should be don*) somewhat 
siiaringly during tflie flowering period ; and this, rather on the 
floors of tlie house than on fhe plants; ^is the tlowers will re- 
tain their beauty imieh longer in a somewhat dry than in n, 
moist atmosj)here. AVat* ring over-head should never he per- 
mitted until the tlowers have naturally faded, nor should any 
whatever he giv(*n, (imloss for the reasons ju*evionsly assigned), 
until the blossoms have fairly set, as the ehaneos are that the 
opiW)site treatment will induce a more vegetative dovel<#i>ment, 
or ])rodji(di()U of leaf-shoots in place of tlowers.^ AVith the close 
of tJiq flowering si'ason, water should he fr^'ely supplied every 
morning and evening, the floors should also he freely watered, 
aud ill very hot weiilhcr the sides of the house syriftged 
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tliree times daily ; mornini^, noon, and evening*. The rainy 
season nsiially extends from the middle of Juno till about 
the middle of October. In the early part of the rains, artificial 
wateini{g may be bonelieially continued, should the rain-fall 
be light and kregiilar. In August and Sej)tember, when the 
greatest humidity visually pi'evails, this will bo rarely necessary, 
the ordinary rain-full inducing and suistaiiiing a vigorous growth 
until October, when a decreasing humidity and temperature 
gives a cbeck to vegetation aiul preppes it for the season of 
rest. By the above treatment, nearly all tropical Indian orchids 
may be grown well and tlowered freely in Lower Bengal; and 
cquall}’ thriving under the same ireainicnt are several of the 
South American Oreliids ; as Ladia, Catlleya, Maxillaria, 
•Lyeaste, Biirlingtonia, and Stanhopen : s])ooies of all of which, 
with the exception of the last naiiicd genus, have fiow^ered in 
the gardens here. 

Orchids, like other jdants, can never be kept in a really 
healthy state if th^ leaves are allowed to remain dirty ; this 
indeed is a fertile cause of the unhealthiness of plants, under 
verahdah culture in Calcutta and its vicinity. It is most 
difficult to impress on the g(»nera1ity of native malices, the 
^ necessity for keeping the leaves of plants pcrft‘ctly clean, and 
few there arc wdio will not altogether negh'ct it, unless pretty 
closely supervised. Orchids are es])ccially liable to sufler from 
uncleanliness of the heaves, and wasliing of them cannot be 
,too often performed. The leaves however of orchids being 
very tender, care* must lie taken that the skin or cuticle be in 
no ways injured by the process. To guard against this, use 
a piece of soft and good sponge ; and as soap and water has a 
much greater cleansing effect than mere water, legs sponging 
W'lll be^recpiired by the use of the former, than the latter, find 
tlie risk of injury to the foliage therohy also decreased. 
Another danger aryl a great source of injury to plants wholly 
under native management arises from watering the foliage 
under a bright sun, which is thereby burnt and scorched. In 
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sponging orchids then the operation must he j)erformed in th<l 
shade^ and the T[)lants retained there until the leaves are per- 
fectly dry ; by neglect of this many plants suifer seriously, and 
have their leaves disfigured with burnt blotches. 

The re-potting of orchids — For this operation, no particular 
season can be recommended, and the cultivator must be chiefly 
guided by the-condition of his plants, changing at any time 
of the year, when any indication is observed of unhealthy 
root action. If in good health, the majority iiowever may be 
safely cl)anged in the early part of the hot season, or with the 
fading of their flowers, as soon after they begin to make fresh 
roots and vegetate a-new. The material I have found be^Jt 
suited for e])ipliytal species under fiot ■culture, is three parts of 
lumpy charcoal (larger and smaller according to the size and 
vigour of the jdants) to tv»'o of ]>artiaily-burned bricks in the 
form of koor and kankiir; tho*former being a suitable size for 
the larger and more vigorous habited sorts, the latter for the 
smaller and more delicate. Cocoa nut fibre and dust are most 
objectionable, as are also, I believe, tlie composts of fibrous 
peat and moss ordiiic.rily used for these plants in European 
gardens. These materials prove much too retentive of mois- 
ture, for genera] culture in this country, become sour and 
soddeiied in the rains; a Hording liarboiir for white-ants and 
other destruetive insects, as also a small Ijymmva, or pond- 
snail, eommou in ftie tanks and jhcels. This is a most serious 
pest, eating vora(*iously the soft developing parts of the roots 
and the biuls. These pond-snails have spiral shells, of a 
pearly grey colour, varying from one to six lines in leiigUi. 
They must be sharply lookt?d after, especially in the early 
part of the hot season, when they are most abundant in the 
tanks, as otherwise from their minuteness they may escape 
observation until thfy liave greatly damaged the eoliection. 
When observed, the plants should be at once tijrned out of the 
pot.s, the roots carefully washed, then re-ppt in broken pieces 
of charcoal and brig^ only, as above recommended. The per- 
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feet drainage secui:ed by such materials, while of the very 
first importance in orchid culture, is also effective in keeping 
the plants clear of the above molluscs. Thus, I have fre* 
quently observed plants in cocoanut fibre and charcoal, 
swarming with these snails, while others alongside in lumpy 
charcoal and brick only, and watered from the same tank, har- 
boured few or none. In re-pottiiig, injury to the roots must 
be carefully guarded against, and those that are found adher- 
ing, as they so frequently do to the sides of the pots, should 
not be detached, but the pots broken and the attached frag- 
ments allowed to remain. In such materials as I have recom- 
mended shallow pans are preferable to the ordinary form of 
orchid pots, of which about three fourths is usually allotted 
to drainage material. The latter may of course be entirely 
dispensed with, as the free passage of water is effectively 
secured by the materials in which the plants are grown. The 
following are the sizes of the orchid pots used in the Botanic 
Gardens here. The sniallest is 5 inches deep, by 7 in diame- 
ter, and has 5 longitudinal slits along the sides, each 3^ inches 
long by I of an inch wide. The second is 6 inches deep by 
8 in •diameter, and has. 8 transverse and longitudinal slits, 2 4 
inches long by H broad, and 4 semicircular holes at the base 
of the sides, each one inch wide. The third is 6 inches deep 
* by lOi in diameter, with 8 transverse and longitudinal slits, 
about 2i inches long by 1 in width, and 4 semicircular holes 
at the base, each H.in widtli. Jnurt/i is 8 inches deep 
by 13^ in diameter, witli 8 transverse and longitudinal slits 
about inches long by li wide, and 4 semicircular holes at 
the base, each inches wide. The Jifth is a semicircular 
pot for suspending, 6 inches deep by 12 in diameter, perforated 
with four holes in the side and one in the huse, each 2 inches 
in diameter. The pans should be filled to near the rim with 
pieces of charcoal and brick, on which place the plant and care- 
fully spread the roots ; these should next be covered with the 
above materials and supporting stakes placed around the taller 
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growing species. When the potting is finished, water must be 
but sparingly applied, increasing as they begin to make new 
roots. 

Rustic baskets of teak, sissoo, or saul are also much 
used, and well adapted for most epiphytal species.^ These 
should be made in a square form, and one 2 feet on the side 
need not be more than from 9 to 12 inches deep. Their 
construction is simple; thus, the wood after being cut into 
proper lengths, should be first bored at about^an inch from the 
ends. Two lengths of copper wire are now required, the ex- 
tremities of which should be put through each piece of wood, 
and fastened round the lowest, while sufficient length should 
be left above to form a handle fi/r suspending the basket. 
The plants should be placed in the materials recommended 
for those in pans with the addition of a thin layer of 
cocoanut fibre along the bottom and sides of the basket, to pre- 
vent the other materials from falling tlirough. Again, there 
are many species which succeed best on blocks : these should 
be formed of such wood as saul, teak, or sissoo, which last 
long and are less liable to the attack of insects, than the 
mangoe, soondrec, and other sorts commonly used, -The 
plants should be fixed to the blocks by fine copper or brass 
wire, and a little moss, or cocoanut fibre may also be attached 
to retain moistute until the plant is fully established. Dur- 
ing the hot scasoif the more delicate kinds wdll be greatly 
benefitted by a thin layer of moss oy their roots ; and this 
should be slightly moistened occasionally, so as to prevent 
undue shrivelling of the plant, and the loss of its leaves,^in 
those species which are not naturally decifluous, even after 
they are fully established ; in the rains the moss should be 
taken off, and the roots left perfectly bare, and dependent on 
lie natural humidity of the atmosphere. The PAalmnopsi 
are ve^ generally grown on blocks, the Saecolabium ampulla* 
eeum, miniatum, and others are also well suited to this treat- 
ment, as are the smaller Dehdrobes, Boliophyllum^ Cirrhopeta^ 
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lams, many of the^ Brias, Ctehggnes, Those of tall 

growth or with slender stems may be attached to upright 
logs of various sizes, and then either fixed directly in the 
soil in the flower beds, imder full exposure to the sun, 
as with Benanthera coccinea and arachnites, Acampe multU 
flora, longifoUa and Vanda teres and others, 

or fixed with mortar in a flowerpot of a suitable size and 
according to the reqiiirenients of the plant attached, 
either placed in lihc orchid-house or in the open border. In 
the first instance the jflants require to be fastened to the 
blocks with copper wire ; subse(;[uently they will attach them- 
selves as they grow, and require little further care. 

Indigenous terrestrial species may be oitlier grown in * 
shallow pans, with equal parts of vegetable mould, loam, and 
kankur ; or in prepared beds of the same eom])()st and under 
the shade of bamboos. The otkor Indian tropical and sub- 
tropical species should have a tabic devoted to them in the 
orchid-house. They sliould be plan4;ed in well drained pots 
in a compost of partially decayed leaf mould, and about 
equal part^ of lumpy charcoal and kankur. Not a few of 
the .Bengal terrestrial orchids, as well as tliose from other 
parts of India, though aflecting in their native wild soils 
of a very tenacious nature, do not in my experience thrive at 
all well in such soils, when cultivated in pots. Indeed, I have 
ever found them to die out, or at least rapidly decrease in 
vigour, and rarely qver flower; whereas tlio same kinds 
grown in a compost of charcoal, and kankur, >vith a small quan- 
tity of vegetable mould, have become, well established and 
rarely fail to afford a profusion of bloom. Their general treat- 
ment should be much the same as that recommended above 
for the epiphytal sorts under pot culture ; re-potting when 
necessavy immediately after they have bloomed, or before 
they commence their season of growth. 'During their rest- 
ing period, water^ should be entirely withheld from all deci- 
duous species, while those of an evergreen habit should only 
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have enough to prevent any undue slirivcilling of the leaves. 
In their season , of growth, nearly all of them require an 
abundant supply of water; the drainage of the pots being 
good, as they are generally most impatient to stagnant water 
at the roots. 

Orchids of epiphytic habits being largely dependant on 
the atmosphere for their sustenance, it is but a corollary of 
the preceding remarks, to state tliuL of the first importance 
in their cultivation is a knowledge of the tiiermometric and 
hygromctric conditions, under which they thrive best, so that 
we may thus judiciously control and modify, as we best can, 
all that may be unfavourable in the climatal conditions pf 
their artificial homes. This for Lower Bengal, (with which 
alone I have to do here) may be (easily cnceted, as I have 
shown, by the construction of airy, liglit-dilfusing screens 
of dry grass, under wliich Sor JVom seven to eight months 
annually, the orchids may (in so far as atmospheric condi- 
tions are concerned) be left to nature ; ro(|uiring only for the 
remaining months a more or less liberal supply of water 
according to the intensity of heat and dryness of the air. 
A hygrometer, or a dry and wet-bulb ^thermometer, is thus a 
most necessary appurtenance of the orchid-house ; and most 
valiiahle as guides to the successful cultivation of orchids 
are those tables which show the tliermometric and lij’grome- 
tric conditions under which our tropical and extra- tropical 
orchids will grow and flourish. With ^ this view I append 
the following returns for the years 18C9 and 1870, in the 
gardens here : 
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TABXiE A. — (Conlinued.) 

The Weekly Mean of Dry and Wet Bulb Thermomiters in the Royal Botanical Gardens, Calcutta, for the Tear 1869. 
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The irechl^ M^an of Dry and Jf et Bnlh Thermometers iit the Royal Botanical Gardens^ Calcutta, for the Year 1869 . 
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TABLE B. 

The Monthly Mean of Dry and Wet Bulb Thermometers in the Boyal Botanical Gardens, Calcutta, for the Tear 1869 - 
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TABLE O. 

The HoTit^ly Mean of Dry and Wet Bulb Thennometers in the ilyal Botan ical Garden-^, Calcutta, for the Year 1870. 
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TABIiE C. — (Concluded,) 

Weekly Mean of Dry and Wet Bulb Thermonteters in the Boyal Botanical GardenSy Calcutta, for the Tear 18G9. 
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The minimum temperature in Table I. for the year, was 
on the morning of the 10th January, viz.^ 42°, and this was 
at an elevation of 4 feet above the grass, which in a clear 
still niglit not unfrequeiitly indicates a freezing temperature 
at the grass level. In a clear calm night, I have indeed seen 
tiny icicles formed on the lawn, while the thermometer at an 
elevation of 4 feet indicated 45°, so rapidly does the chilling 
effect of radiation diminish from the grass upwards. The 
stratum of air surrounding the chilled grass J>cing rapidly re- 
duced to the same temperature, chills it still more, and thus 
sustains a mutual re-action until the temperature of the 
grass-environing stratum is reduced very much below the 
superincumbent strata at a very slight elevation. It is* from 
this, that many of the plants from equable and humid climates 
suffer so much, when exposed in the cold season, and it is well 
to remember that the finest screen is sufficient to check the 
radiation, and thus bo the means of saving the plant. I the 
more espcciiill}^ rcinark on this hero, in its bearings on orcliid 
culture, as man}" of our orchids will tlins be seriously injured 
if lell unscreened, for they never are naturally subjected 
to any such low degrees of tempei;atiire in their moce or 
less elevated hal)itats on the branches of trees. The maxi- 
mum Umperature was on the 12th l\Iay and 12th of June, 
on both of wliich it attained 101)'^ at o e. m. On the 
10th ]\Iay, the ‘’dry and wet-bulb thennoinoters was in a 
state of complete saturation, the thermometer indicating 
75". Preceding this (whieli of course is unusual in May) 
1 may explain that tlie therinometer, from the otli to the 1.5th 
of the moiitli had ranged between 101° aiid 109°, and that 
this ended on the IGth, in a severe gale with heavy and eon- 
tinuous rain, etpialising the dry and wei-hulb iliermometers, 
and greatly reducing’ the t<nni)eratiire. The maximum differ- 
ence, b<^‘twccu the dry and wet bulb thermometers, was on the 
14tli February, viz., 22°, at a temperature, of 70°, so that the 
actual dryness of^thc atmosphere was 52°; the dew point 
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being 24°; though .the dryest week was from the 9th to 15th 
May, the mean as shown by the tables being 40°. We have 
thus conditions very different from those to which they are 
subjected in the orchid-houses of Europe, where, according 
to Dr. Jjindley, (I am aware that there are considerable 
alterations now, but in the absence of any papers, or books 
to afford exact information, I can but quote a quondam rule,) 
under the general treatment of orchidaceous plants, the tem- 
perature ranged* from 78° to 95°, while the hygrometer 
usually ranged from 15° to 30?. It is thus that so many of 
the normally deciduous orchids of our Indian forests become 
evergreen in the orcliid-houses of Europe, and far is it from 
me to deprecate tlic treatment, so long as the plants fail not 
in yielding a fair amount of bloom ; though from obverse 
results, I should not in many cases liesitate in doing so. 
To obviate this however I should rather recommend a decrease 
in the humidity of the atmosphere than any great decrease of 
temperature, at least during the day when dry and clear; though 
this also might beileficially be done by near a score of degrees at 
night. Growth would thus be che(?ked, and the nutritious 
matter no longer wholly expended in the production of leaves 
and shoots, will be sbjrcd in the then solidifying or maturing 
tissues to be ultimately cemsurned in the lorination of flower- 
buds. Again, an undue stimulus, or the suljcction of a plant 
to a higher and more ccjuably liumid tcin]K*rature than is 
natural to it, not only arrests floral dcvciopmcut, Ims. so 
deranges the vital ])r()ccspes, and enfeebles tlie whole s » stem, 
thgt from sheer exhaustion, the plant sooner or later (accord- 
ing to the intensity of tlic stimulus) dies. These results are 
only too familiar to all liorticulturists in this country, who have 
had experience in the culture of jilants from < xtra-tropical or 
temperate climes. These may be in liigh vigour throughout 
the cold weather, and even in the hot season, though growth is 
arrested, they will yet live on ;• but in the rains with a 
reduced temperature, an atmosphere humid almost to satura- 



Notei on lloriimUnri in Bengah 


tion, so slimulatos the vegctutivc processes and enfeehles the 
orj^utii/.atioii, that lew indeed Avill survive until the return 
of the en.siiinjnr cold weather. Tlie greatly diminished sun- 
light of tlie winter season, in temperate climes is, as I sliall 
subsequently ex])1airi, most unfavourable to the successful 
culture of many kinds of tro]>ieal plants in the hot-houses 
of Europe, though not to he* compared with that positively 
baneful influence of the hot and highly liumid sc^asons, on the 
plants of temperate latitudes under tropical culture. It has 
been contended that the amount of lueat required by any 
given plant, for the completion of its diflerent fiinetions, 
niay be determined from the length of lime over which they 
severally extend, and the ineaii teirfperature of the period ; 
though evidently no less im])ortant is the determining of the 
eoneomitant amount of sun-light and atmospheric lumiidity. 

Again, the maximum and minimum monthly tempera- 
ture on the exposed thermometers for IS 70. were respec- 
tively ill Jlay (1)0° to lOE ), and in January and December, 
extremes of the dry and wet-bulb thennoineters 
were in ^lay and July ; the maximum of aridity being in 
the former month, when with a mean , teinperalure of tOD* 
there was a diflerenee of between the dry and moist 
thermometer, and the real dryness of the atmosphere was thus 
51"^ ; this is much more excessive than that of th * previous 
year, as on a singlh clay only a dini*reneo of was regis- 
tered, and the highest niontlily mean wasi lOi'^. The minimum 
in July was with a mean temperature of 8S°, the ditlercnce 
3^ and the real dryness ; very nigh satui*ation and exceed- 
ing the most Humid months of the previons*years in the j)ro- 
portion of 7*^ to 12"^ — sec the above tables for September 1801). 
Again, it will he observed by a reference to talleZ for 1809 and 
1870, that in the orehid-hoiise the dilFereiiees het\vc?en the 
dry an4 moist thermometers, are very marked throughout 
the cold weather, or from November to Mjircli, water being 
then almost enlirelj{ withheld. In the hottest season, or 


i> 
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from March to about the end of’ Jis a rule, the , dryness is 
considerably reduced by watering*, though with the dry 
winds wliich frc^ciuently accompanied the high temperature 
of May 1S70, the mean diflerences were unusually high. 
In the glass-house with a much more equally humid atmos- 
phere many of the Indian tropical ferns, and other moun- 
tain kinds from temperate altitudes, grow with more or less 
vigoui*, while orchids generally become weak and sickly, 
in its close an,d- over-exciting atmosphere. Forest con- 
geners though nuiny of our I’erns and orchids are, they 
generally aflect very diflerent positions therein ; the former 
growing on the soil, and luxuriating in the forest^s deepest 
shade, whereas we find the orchids haunting the tops of its 
highest trees or the more exposed branches, accompanied only 
with deciduous, rhizome-forming and sarmentosc ferns, or those 
of rigid or succulent texture, which thus withstand a de- 
siccating atmosphere and retain a perennial verdure. These 
fern-forms li ke the orchids, are generally iinsiiited to the 
glass-house, and Xiiid a more congenial atmosj)here in the 
orchid-conscrvalory. 

Propaffaiwn ly diriaion — Is ofFcctcd in many of the species 
wdtli considerable facility, while in others it is tedious and 
difficult. All the clcjiigatod, erect, or pendulous stemmed 
species of Dendrobiums, as also such Epiden drums, as 
cochleahm and 7?. vinparuviyPJialfcnopfiift (mahU'iH^ ijrandifioray 
rosea and others, naturally proj)agate themselves l)y buds 
formed in the axils of their leaves, and in the last named 
genus on the flower-stalk. The young plants should bo 
allowed to reniaiu until they have formed a few roots, when 
they may be cut off and ’ planted in small pots. Tlie dwarf 
growing Ecndroles with pseudo bulbs as Jk JenMnsil, i). 

&c., the BolbophyllumSy and Cirrhopetahms with 
many of tlie Cmlogynes and similarly characterised ; 
the clavatc stemmed Bendroles as J). densijlm'umy sulcaiumy 
&c.; are increased \)y division of the plants ; so also Caitleyasj^ 
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Stan/ioj)eas, CgmhidimiSj Onciditm, Catgsetim, See,, cdYQ 
being* taken that each portion detached has not only roots with 
a few old stems, but also a growing- point or young- bud. As 
many of our orchids, however, continue growing year after year, 

j)roducing only a single series of j)seudo bulbs, it is neces- 

« 

sary to divide and allow them to remain in situ, until they 
have produced young bulbs on the cut portions, when they 
may be taken out and potted separal'-l y. The same means 
are also adopted to induce species of the ab^^ve habit to form 
large radially extending specimens, each portion being then 
of course allowed to remain in the same pot. By this mode 
we are said to produce back breaks^^ which is thus described 
in Mr. Williamses excellent little manual on orchid culture. 

There are many of our orchids that will keej) on growing 
year after year, and yet produce only one ilowering bulb each • 
year; but iftlic plants are cut;» they will produce back breaks, 
increasing, and soon make fine specimens. This is the way 
to produce such plants as are seen every year at the London 
Exhibitions. Some plants are more easy to increase than 
others. The CafUrgas of this kind. When you liave a 
plant that has bac-k bulbs, if there are about four, cut -.the 
plant in two between the bulbs, but not to disturb the plant ; 
let the bulbs keep in the same place. The best time to out 
all orchids is during their season of rest, or just as they are 
beginning to grow. All oilier orchids that have bulbs should 
be treated in the same way, it* it is ^Icsirable to increase 
tlicm.^^ Bage SJ9. 

Such distichous-leaved genera as Vundas, Acnmpc, Be-* 
nanihem, Camaroiis, Saccolahhun, Acride^, AngnecifiUy &e,, 
which produce adventitious roots, are increased by a 
partial cutting ofl* of the top of the stem below the upper- 
most root, which will induce the production of buds .in the 
lower j\pcils, when the top may be detaebod,^ and the same 
practice repeated with the lower parts as the buds and roots 
are developed. They are also increased with facility by the* 
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young* shoots which many of them produce so freely around 
the l>!ise of the stem. When these are detaciuKl, they should 
be tied to a block of wood, their roots surroimded with 
jfnoss or cocoa?int fibre, and kept in a moist and shady part 
of the lioiise until they are fhlly established. 

Propiigafi-oii hj — Has scarcely as yet been attempt- 

ed in Bengal, nor is it to bo wondered at considering 
the facility with which full grown plants of most of the 
species in our cojleclions are got and increased as necessary 
by simple division. Increase by seed, on the other luiiul, is 
slow and precarious, and not likely to be resorted to here, 
unless with a view to the raising of new or rare species and 
varieties. That mmdi may be done in this way tliere can 
be no doubt. In the habitats of orchids of nearly every 
country, we find in many species, individuals differing in ha- 
bit, form, and colour of the IIow^t, from what is regarded as 
tlie specific type. Species naturally manifesting sucli ten- 
dencies, lose them not under cultivation ; l)ut in general, have 
them more and more strongly pronounced. We have thns 
iu many of our Indian species, as for example Dendrobiiini 
nobilffy demijhrmiy Farmeriy PierarJiy funnosum and Jlmbriaiuniy 
the Vaiiilii lloxbnrglui and tereHy LiniaiodcSy an abundance 
of material for hopeful experimentation. 1 Irave scen^^ re- 
* marks Mr. Williams, “ at least twenty varieties, or nearly so, 
of Cdilleya mossue in bloom at onetime, some had white petals 
and rich crimson lip, others rose-coloured petals, and yellow 
lip, all differed more or less from each other ; in fact nearly 
all species of orchids liavc varietiiis. Four flowers taken 
JVom different plants of Pkalcpjiojjsi,^ amaldis Were brought 
me the other day l)y a gentleman, and no two of them were 
exactly alike. The same may be said of P'lalmopsis Sc/iiU 
lerianayfii five plants, which I have seen in bloom, all of them 
differed in colour, shape of leaf, and flower^ all wore however 
handsome. In a wild state varieties appear to be unlimited, 
crossed, and re-crossed as they doubtless are by insects. Lj/^ 
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easte Skinnerl seems about to have as great a future as tha 
tulip. Already, somethings like a dozen varieties of colour 
are known aniongs its exquisitely beautiful llowcrs, and we 
can (Mitertain no doubt that it will break into plenty moi’e^ 
especially if recourse is had to hybridising*. From deep rose 
to a skin only less white than the hawthorn, we have a com- 
plete set of transitions, and this is a plant conspicuous for its 
fine broad folia^^e, and most glorious iu its ample floral gar- 
ments.^^ BAe Orchid Graioer\^ Manmly pages^ 30 la 33. 

Ili/hridimiioii — Introduces us to another wide field, by 
which distinct genera or species are variously blended, and 
new and interesting forms thereby produced. In so far as 
the mere inanipuiaticn is concerned, ^lO orders in the Vege- 
table Kingdom present greater facilities than the Orchidacese 
for cross-im])reguation, the Howers of nearly all the species- 
being so constructed that fertilisation is absolutel}’' dependent 
on insect agency, and always easily effected artificially. By 
way of illustration, I will describe the ])roccss in one of our 
commonest orchids, viz,, Tanda lloxbiirghiL As a preliminary 
to this, however, it may be desirable for those who have no 
knowledge of botany to give a brief explanation of the parts 
composing the flowers, and the technical names a})plied to them. 
The flowers arc of an irregular shape, consisting of a spread- 
ing six-parted perianth in two circles ; the outer circle (sepaU) 
of three pieces, two lateral and one posterior ; the inner circle 
(pelah) of three ]>ieces, two lateral and similar to the sc])als, 
and one (the luLcllim or Up) antei’ior, shorter than the other 
j)arts, serrate, and three-lobed, the central lobe Ihe largest 
and fleshy. The column is eompos'ed of a» adJierent filament 
and pistil (together witli the author, rostelluni, and stigma) 
which occupies the centre of the flower, and is thick, short, and 
obtuse : the anther consists of two lobes, adhering to the apex 
of the column and lerminatiiig below in a viscous disc ( the 
rosfellum). Each anther-lobe contains a pollen-mass {pollini^ 
mm) or mass of poUen-grains, cohering by internal elastics 
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threads, and united , to the rostellum by a slender stalk, (the 
caudicle). Immediately under the rostcllum is- the somewhat 
semicircular stigmatic cavity, the surface of which is 
thickly coated vdth viscous matter. Having thus defined 
the parts of the flower, the process of fertilisation as thus 
described by Professor Oliver, (in his useful Lesssons in Ele- 
mentary Botany^^} will be casilj'’ understood. Take the very 
fine stem of a grass, or a finely-pointed pencil, and thrust it 
gently into the spur of a newly-expanded flower, which has 
not lost its pollen, just as an insect would insert its pro- 
boscis, when in search of nectar. It will be found that the 
pencil does not fail to push against the ju’ojecting rostcllum, 
fio that the pouch-like membrane of the latter is pressed 
down, and* the pencil comes in contact with the under viscid 
surface of one or of l)oth of the little glands of the two pollen- 
masses. On withdrawing the pencil, the pallinia arc found 
adhering firmly to it, for the viscid substance, which bailies 
the glands, sets hard in a few seconds when exposed. Tf the 
pollinia be carefully watched imnwtiatehj after they arc with- 
drawn from tlie anther, they may be observed to Jieeomc 
inclined forwards to such an extent, that if, itLcr tlii; lapse 
of a minute or tw^o, the pencil be tlirust into the nectary or 
spur of a second flower, the pollinia which adhere to tlio 
pencil will strike against the viscid stigmatic sui’facc of 
the flower, and at least a portion of the poll on -grains will 
adhere to it and fertilise the ovules of the flower. The 
.viscidity of the stigma is sufficient to overcome the strength 
of the delicate threads which bind the grains of pollen 
together. ‘ ® 

By the above simple means, the fertilisation is effected, 
and any given plant maj^ thus be either oiieralci upon by its 
own pollen, or by the pollen of another variety of the same 
species, and thus produce a mongrel progeny ; or again by 
that of a distinct species of its own, or in some cases even of 
distinct genera, and thereby respectively afford a hybrid or a* 
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bi-g'cnorlc progeny. Dependent as nearly all orchids are on 
external agents, for their fertilisation, there are doubtless many 
natural hybrids regularly produced, thougli reflecting on that 
internecine struggle whicli rules in feral nature, (race with race, 
species with species ; individually and collectively, this struggle 
never does relax, the victory ever being to the strongest and 
fittest, while the weaker go io the wall) it is evident that 
the chances are greatly against the survival and perpetuation 
of hybrids: and this ])erhaps much less fronij^heir very general 
sterilitj^, than from their having inherited a weakened constitu- 
tion, from the blending of distinct physiological and morpholo- 
gical forms ; thus rendering tlicm less able to cope with either of 
their parental congouers.* This is doubtless the reason, why 
we so rarely find plants of hybrid origin in nature, and well 
I'or systematic botany that it is so, as it is evident, that 
were hybrids of universal ycicuriiuiee^^ as remarked by the 
Authors of the ^ Introductory lissaj o to the Flora Iiidica/ " they 
would have obliterated all traces of species ; but exceptional 
in art, and not proven, if not almost impossible in nature, 
they cannot be assumed to have ])roduced any appreciable 
result.” On the other liand, crosses between the ^varipties 
ol ;i single species are extremely favourable to tlic production 
of a vig'rous \ l ogeny, though the chaiiees arc then in favour 
of the la* tor reverting to the speeifie type. Well marked* 
races, however, yield a more or less varied intermediate pro- 
geny when crossed, the individual diH^erenecs of which are 
much greater than those from good species : results, I may 
remark, of the more matured characters of species as compared 
with races. •Amongst orchids I can bift fecall a single 
case of natural bigeuerie hybi’idism : this is between Aceras an^ 
ihropovwrplui and Orchis tjaleaiayoi whicfi numerous naturally 
produced hybrids have been described by Dr. Wedell j.though 
as Mr. Darwin remarks, in quoting the above case, the 
separation of the former genus is evidently artificial : it is a 
true orchisj hut with a very short uectaiy.” Artificially, 
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bigencric hybrids h^ive been produced and given origin to new 
forms of great beauty, as in those from the Limaiodes rosea 
crossed with Cakmihe vestihi — the Calanf/ie Teitclidy hybriduy 
and of wliieh I extract tlio following aecount from the Garden^ 
er^s Chronide for \>^h^dypage lOlO. Of all the beautiful or- 
chids obtained by liybridising, this curious plant stands first. 
It forms a tuft of flower stems, one foot and-a-half higli, 
loaded with blossoms of the richest rose-colour of different de- 
grees of intensity, jNIr. Dominy produced it in the nursery 
of Messrs. Veiteh and Sons of Exeter, by fi‘rtilizing Limaiodes 
rosea, a rich rose-coloured beautiful Indian orchid, with that 
variety of tlie white Calaulhe vesfifa wlncli has a deep purple 
Spot at the base of the lip. The result has been most curious, 
the lij’brid although eoinplotely intorm(‘diate between the 
two parents, yet sliows a greater tendency to its mother than 
its father. Of the hither it has.exactly t!ie manner ot growth 
and the peculiar four-boled lip; but it has the rich colour 
of its mother, and some other peculiarities of her lip along 
with an entire correspondence in form with her column.” 
Between different species of the gemcra CaiUega, CalantJie, 
Leella, ajid others, hybrids have been raised by a few of the 
orchid cultivators in Europe, wlio have also added many 
new and beautiful varieties to their collections by raising 
seedlings from variable species, and for which the three last 
named genera have been highly fertile. Seedling orchids, 
however, it is necessary to say, are raided with great difficulty, 
and require much care. To watch their progress when up, 
however, is highly interesting — first, the formation of pseudo- 
bulbs, then their advancement towards flowering, are pro- 
cesses full of pleasure-yielding anxiety. The best place to 
sow is on the top of an orcliid-pot, where the seeds will not 
get disturbed, let the peat be in a rough state ; do not cover 
the seed, but give a little water witli a fine roscd- 2 )ot, just to 
settle it into the peat ; some rough blocks of wood on which 

it 

another j>Iaut is growing, afforcL a capital situation to sow 
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upon : tliey should always be kept a little moist, and of such 
as are sown on pots, in the same way when the plants are 
strong enough, pot them off separately, or place them 
on blocks. In potting and taking them up, care must bo 
taken not to break theroots.^^ — Williams, For raising orchids in 
our gardens here, I may recommend the following plans : firsts 
take a partially decayed cocoanut husk, split and tear off a 
portion of the inner fibrous substance, so as to expose a rough 
open surface. A flower-rfot of a larger diameter than the 
husk should now be partially filled with kankur, and placed 
in a saucer of water. Place then the husk on the kankur 
with the rough inner surface uppermost, after having pre- 
viously well soaked it in water, tKen sprinkle the small 
chaff-like seed upon it, covering all with a bell-glass, and 
transferring it to the shadiest part of the orchid-house. 
Care should always bo taken *to keep the saucer supplied 
with water, for the double purpose of preventing the entry 
of wood-lice, ants, &c., and sustaining a humid atmosphere 
around the seeds, so as to dispense witli watering them over 
head. The rough bark of such trees as mangoe, said, soon- 
dree, &c., and the partially decayed .stems of many of the 
palms as Cocos, Areea, Caryota, and Ai’cnga, aiford an ex- 
cellent nidus for orchid seeds : they then rccpiire the samo 
treatment as recommended in the use of cocoanut husks. Very 
favorable conditions for the germination of orchids and other 
small seeds of epiphytic plants may be afforded by using com- 
mon fruit-bottles which may be thus prepared : moisten 
well pieces of charred wood, or of the stems of one or other of the 
above-named palms, and place them in the botlle, dusting them 
over with orchid seeds ; tie then a piece of light cloth over 
the mouth of the bottle and place it in a cool and shady 
part of the orchid-house, watering lightly and regularly 
>vith a §ne rosed-pot as the material on whjeh the seeds 
are sown require it. For the different Jcinds of terres- 
trial orchids, shallow boxes or pans slmuld be pre- 
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pared in the following manner : on the bottom, place 
a layer of potsherds as drainage covering with cocoanut 
iibro, then add a layer of partially decayed leaves, covering 
over with charcoal and softly bunicd brick, broken down 
into pieces of the size of a bean. After having watered the 
box and allowed the materials to settle, the orchid seeds 
slioidd be sprinkled over the surface. No covering mate- 
rial need be added, further than a screen of any light 
cloth, to sustaiir a more c(iuably humid atmosphere around 
the seeds, than could be afforded if left exposed. The 
box should also be placed in a shady site, and water sup- 
plied when necessary from a fine rosed-pot. The seeds 
of a few of the common llengal terrestrial orchids, which 
I have tried when sown as they ripen, take from six weeks 
to upwards of three months in germinating, and then be- 
gin to form tiny bulbous processes which should be left un- 
disturbed in the seed-box, until they have at least eomjdotcd 
their second yearns growth, when they may bo safely trans- 
ferred to other sites. In the interim, however, care must 
be taken to protect them from insects ; of which there are 
many kinds partial in the extreme to their tiny bulbs. 

The insects most injurious to our orchids here, are the 
spotted locust, the great crieJeet, and the mole-crichet, the 
common cockroach, the mealy-bug, scale insects, thrips, and 
ants ; and of molluscs, we have two or three land-sviails, and a 
small fresh tvater-snwil ; all serious pests if not looked after 
and destroyed. The spotted locust — Locusta punciaia — the 
Bhoringh of the "Bengalees, occasionally causes considerable 
damage, as does also its ally, that singularly abiiormal-formed 
and forbidding insect, commonly known as the great cricket—' 
Schizodactyla monsirosa — ^though fortunately rare in this part 
of Bengal. Both feed on the tender leaves and rootlets, 
and as both are of a large size (from 2 to 3 inches ipi length, 
.with powerfully, constructed mouth, strong horny man- 
dibles and voracious feeders), a single sj)ecimcn of either will 
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do a deal of mischief in a single night. • Fortunately both 
of tliese insects 'arc only occasional visitors to the orcliid- 
house j they should however be carefully looked .after and 
destroyed, as thus only can they be ke]i)t in check. The 
mole-cricket — Grgllotalpa vulgaris — the Oo-climgrali pf the 
llengaleesj is a most serious pest, though in the Botanic Gar- 
dens Jicrc, its depredations Rave been almost entirely con- 
fined to out-door plants, and never yet have I observed it 
ill our orchid-houses. I have heard, howevtr, that it fre- 
quently affects the orchid-house in other gardens and as 
might be expected proves a most mischievous visitant. It 
IS of nocturnal habits and noted for its rapidity in burrowing. 

The female forms a nest of claj^, about as large as a hen's 
egg, and deposits in it nearly 150 eggs, in the preserva- 
tion of which it takes the greatest care. Wherever a nest 
is situated, avenues and entrenchments surround it ; there 
are also numerous winding passages which lead to it ; and 
the whole is environed by a ditch, which presents an im- 
passable barrier to most insects.^' In the evening it issues 
from its retreat, and eoiitinucs producing more or less 
throughout the night a shrill, jarring nptc : then also does* it 
commit its di'predations, cutting most indiscriminately 
the stems of any plants which may be near its burrow, and 
carrying portions of them into it for daily consumption. 
So actively does it bore, and so numerous are the na- 
tural windings of its burrows, that the 'work of digging 
them out is tedious in the extreme and not unfrequently 
futile. By far the best plan to catch them is to flood their buj’- 
rows with water, which will usually force tlfem to come to the 
surface when they can be caught and destroyed. Failing this 
a little cocoaimt or linseed oil poured on the top of the water 
will render it more clTective, and as the oil-bearing* waku* 
reaches. and subsides upon them, they must i\t on(?e come to 
the surface or die in their burrow : in either cjse-thc oil is fatal. 
I know of no other mpde by which these creatures can be kept in 
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check. The coinmon cockroach — Blatta Onentalk — the Arsola 
of the natives of Bengal : this is one of the most serious of in- 
sect pests in the orchid-houses of Europe, preying on the 
tender extremities of the roots and developing flower shoots, 
and ngt unfrequently in a single night denuding even a vigo- 
rous plant of both. In this country our orchid-houses 
arc too light and open to aflbrd agreeable haunts for these 
insects, though in the hot season, a few will generally en- 
sconce themschrjs in the diy loose material of the orchid pot, 
and thus unseen devour the fleshy roots, or issuing forth at 
night, gnaw the young flower shoots and buds. When this 
is observed the plant and pot should be carefully examined 
as well as those surrounding it until the deprcdatoi*s are caught. 
Any pot in which they are suspected to harbour should 
be immersed in water, and they will quickly come to the sur- 
face. In the rainy season, I have never observed them in 
the orchid house ; they tlien fortunately prefer drier haunts. 
Various mixtures of honey, lard, oil, and arsenic have been 
suggested for the destruction of these insects and are of course 
invaluable in the orchid-houses of Europe, which they so 
numerously affect. In this country however I should hesitate in 
introducing any such mixtures, in case of the smell proving 
an attraction for many beyond the bounds of our orchid- 
houses, and of which some might prefer the orchid shoots 
to the nostrum prepared for them. The mealy-bugs — Coccics— 
and scale-insects of the genus jhpicliotus, require to be con- 
stantly looked after and kept under, otherwise we will soon 
find them overimning particular plants. Whenever these 
insects are observed, the leaves and stems of tlie plants should 
be at once carefully sponged with water. The mealy-bug 
may be thus readily checked, the scale insects are more 
troublesome ; though these also may generally be kept down 
by the use of spft soap, which may be thus used : mi\ a small 
quantity with wajer, rub it over the alfccted parts, allowing it 
to remain for a day or so, when it may l/c washed, and unless 
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the plant has been seriously infected, a single application will 
cleansb it. In euch a case two or three applications of the 
following mixture will have the desired effect : to a quart of 
soft water add two ounces of soft soap, a quarter of an ounce 
of tobacco, and a dessert spoonful of turpentine ; then stir 
well together, and after foi*ty-ciglit hours^ infusion, strain and 
bottle for use. The arlonidium — and red 

spider as it is commonly called — Acariu Idarius — are frequently 
troublesome on our orchids in the hot season.^ The thrip is a 
minute insect about line long ^^of a dull deep black, with 
the point and sometimes the whole abdomen of a rusty colour ; 
the wings are dirty white, the horns and legs yellowish, the 
extremity of the former black. It attacks plants by piercing 
the underside of the leaves ; and one often secs at the top of 
the tail globules of blackish fluid, which it soon deposits, 
and by innumerable spots of ijiis glutinous matter, the pores 
of the leaves are stoj)ped iq), and largo 2>ortions of the surface 
become blotched, and the plants thus seriously damaged. 
The scarlet mite, or as it is commonly called the red spider, 
belongs to the Acariiia, of which the cheese mite — Acarus 
domesiiciis — is a well known example, and no less in itsefTects, 
is the Siwcoptcs scaOeiy or Acarus of the Itch, which by multi- 
plying in wilding burrows under the skin produces that 
disgusting disease so prevalent amongst dirty people. Tlie 
scarlet mite — Acarus tdarim — ^is about a line long, and if mag- 
nified looks like a crab of an oval form, with the legs so arranged, 
that two pair arc directed forward and two incline backward. 
Ithfisa fewlong scattered hairs, and is of a somewhat trans- 
parent yellowish- white, more or less inclined to orange, with a 
blood-coloured dot or spot on cither side of the throat ; the larger 
specimens which appear to bo females, have a bright chesnut- 
coloured body, the fore-part being ochry, while the .smaller 
ones lyxvc a lead-coloured patch on each side^ unlike spiders 
the throat and body are so united that tluyy form one mass^ 
The female is oviparous aud exceedingly prolific ; the eggs 
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hatch in eight day^, and it is very remarkable that, when 
first excluded, the young red spider has only six legs, the 
third pair being wanting ; but this pair is attained when the 
insect changes its skin. When very abundant^^ continues 
Macintosh, ^^it has the faculty of spinning a web (in which 
quantities of their cast-off skins arc entangled) and forming 
for itself a pretty secure retreat ; from this circumstance it 
has obtained the name of spider, as well as the specific one 
ielarius, from teMs a weaver. Its® mode of operation is to 
pierce the under side of the leaves, and to imbibe the juice, 
causing little yellow spots bn the upper surface of the leaf at 
first, which soon spread, and give to the whole leaf an au- 
tumnal tint ; as their attacks increase, discoloration goes on, 
until the tree or plant becomes so exhausted that it sheds its 
leavc.^ and smaller plants often actually die in consequence.” 
The Book of the Garden, Vol. 11. page 11. The best remedy 
for the above insects — ihrip and red spider — is to carefully 
sponge the plants, on which they have made their appearance 
with clear water, syringing afterwards, and repeating the 
operations until they are thoroughly cleansed. The mixture 
recommended above for scale-insects is also used with effect 
for the latter. Powdered sulphur is also efficacious, 
and may be readily applied by the sulphurator, or a little may 
be mixed with water and applied to the leaves ; the plants 
should be well syringed a few days afterwards. As both of 
the above insects delight in a dry hot atmosphere, their 
attacks on our orchids is chiefly confined to the cold and hot 
seasons (throughout which they should be carefully looked 
after) rarely, nevev in my experience, remaining on them 
during the rains. The only other insect pests which 
I will refer to here are the ants, and these though the last 
to be noticed, arc in many respects the most serious of all 
the insect pests against which the Indian horticulturist has 
to contend. Especially destructive are they of small seeds 
and. that of the most varied kinds ; fresh and in an advanced 
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ftlngc of ^crmi nation j they will assiduously remove them and 
with astonishing rapidity, make a piece-meal clearance of an 
extensive sowing. Seeds in flower-pots whether on the con- 
servatories, or exposed ; and beds in the garden, are alike 
subject to their depredations. In the cold and hot seasons, 
when the orchids are dry, the loose material in which 
they are grown, affords a ftfvourite haunt for these insects, 
and is quickly reticulated with galleries connecting their 
magazines, nurseries, and other apartments^; all being con- 
structed with a view to a permanent residence. They do not, 
as I believe, attack the roots of the orchids, though in the 
introduction of soil amongst the potting material, they spoil 
the drainage, and thus injure the •plants. Nearly all the 
species are fond of the sweet secretions of plants, and in ex- 
tracting those from the flowers, soon give the more delicate a 
soiled and discoloured appearance. Though the depredations 
of the ants are thus generally confined to the seeds, in so far 
as wo have to deal with them here, their effects on pot-plants 
are sufficiently mischievous to render their exclusion de- 
sirable. To effect this the native mode — a good and simple 
one — is to sprinkle powdered turmeric,^ (Imldee of tlic natives, 
the roots of Curcuma longa) on the surface of the haunted pots, 
and which by a little shaking readily permeates amongst the 
potting material of the orchids, and the apartments of the 
ants. To this the ants evince a marked dislike, and a few 
doses, which may be given without p^ejiKlicc to the plant, 
will generally drive them to other encampments. They 
have also a strong dislike to soot, though this must ^be 
used sparingly, and had best be confined to seed-beds, out- 
door plants and the like. To pot-plants, ammonia as the 
Itev. Mr. Wood remarks in his interesting work on Our 
Gardcii Friends and Foes/^ is a most potent means of destroy- 
jng insect life, without damaging the vegetation. Ho re- 
commends a solution of carbonate of amniouia, the shortest 
method of preparing which, is to stir the ammonia in boiling 
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water, adding cold yrater until it is sutEcicntly diluted. Care 
must be taken to perform this operation in the open air, 
and to keep well to windward of the vessel in which the 
preparation is being conducted. The fumes that arise 
from the li(][uid are so copious and pungent, that they afleet 
the eyes, lungs, and nostrils, and aiibrd a very sufficient 
reason for their fatal effects upon'insects. The ammonia not 
only exercises, no injurious effect upon the herbage, but is 
absolutely beneficial to it, giving out some of the most valu- 
able properties of stable-litter." 

The following species of an/s are, I l)clievc, the most 
troublesome to the horticulturist in Bengal: — The small 
red ant the khotlce i^eepeelikak or khodee of the na- 

tives , — Ocodoma providens — is everywhere abundant, and by 
far the most destructive of its kind on seeds, eating with 
apparently little discrimination, sorts of the most varied 
chemical qualities ; though evincing a great partiality for 
lettuce seeds, and those of nearly every kind of Amarant: 
the sags of the Bengalees. This is so much the case, that not 
nnfrequently, in a few hours after sowing seeds of the above, 
we will find the surface of the bed completely reticulated with 
the ridges of these minute creatures, and swarms of them 
actively removing every visible seed. From time immemorial 
have ants been regarded as types of industry and economy ; 
and well indeed does this species sustain their re])utation. 
Truly the results cffecl,ed, and the rapidity of action of these 
minute .creatures are astounding. I may state that in each 
community there are three distinct kinds of individuals ; viz., 
the workers, as those kinds of neuters are called which carry on 
the general works of the colony, the others being the soldiers, 
distinguished by the large size of their head and mandibles, 
and whose office is apparently to protect the former in the 
performance of their various duties j and in addition to these, 
there are the perfect male and females. The workers are 
9.bout I of an inch long, while thq soldiers are about . J of 



41 


Notes on UortieuUme in Bengat 

an inch, with d lar^e head, otherwise simiJar to the workers, 
and of a rufous-red colour. 2 . Mgr mica diffusa, is another 
well known and widely diffused species, remarkable for 
turning its abdomen almost over its head when running. 
It feeds on vegetable secretions chiefly, forming its nest 
on holes in the trunks of trees, or in the roots of orchids, 
and other epiphytic plants.* The workers arc about the 
i of an inch long, with the head and body of a yellowish-red 
colour, the abdomen of a •dark glossy brown 4 it is a pugna- 
cious little creature, biting severely, though rarely using 
its sling. 3. Ponern processionalis, the black marching 
ant, is a widely diffused species, forming underground nests, 
living in large societies, and usually inYirching in long columns 
of from three to four deep : the workers are about ^ an 
inch longj the colour a shining black, of ))ugnacious habits, 
and boldly Jittacking its assailant with mandible^ and sting. 
4. Formica compressa, the black ant, or I a! a kaUpeeprch 
of the Bengalees, is another widely diffused species, living 
in large communities, and forming its nest in the soil. It 
feeds chiefly on vegetable secretions, siiccharine substances, 
&c., they give a shai-p bite, but the p/iin is transitory. • In 
moist weather, after it has been dry and hot, numbers of 
the males and females may be seen at the mouth of the 
nest, whence they take wing in vast numhoivS in the 
evening. The workers are about A an inch long, fhe body 
of a shining black, the legs rufous. 5^ Formica stuarugdina 
the red-weaving ant, or lal kat^imepreh, is very common 
on trees throughout Bcngnl, as also in other parts of Indyi. 
The workers are about 4-1 Otli of an inch lofig, and have an 
elongated triangular bead, large medial eyes, long legs, and 
colour of an uniform pale rufous colour. Dr. Jordou thus 
describes the habits of this ant : " It forms a nest of •living 

leaves, Yhich it draws together without detaching from the 
branch, and unites with a line white web^: sometimes this 
web is above a foot in diameter but usually smaller. The 
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society consists of. a vast mimber of individuals, aiid in 
large nests we find many fetnales and males, both with and 
without their wings at all times of the year. They are 
very bold and pugnacious, and bite very severely. They 
live chiefly on vegetable secretions, and are very partial 
to the flowers and buds of some of the Loranihi. They 
often form a temporary web round the flowers or sometimes 
round the fniit of various trees ; as the Biigenia malaccemtis, 
ArUibotrys odoraUsswmSy &c., apparently only for the pur- 
pose of feeding undisturbed ; they will however also some- 
times feed on decaying animal matter. It is said that the 
web they form is occasionally used for writing on in the 
North-West Provinces of India, and that the ants are made 
use of to destroy nests of wasps that may have established 
themselves in a house. In this case they are said to des- 
troy all the ^^^sps, but become eo infuriated tliat their own 
indiscriminate attacks arc nearly as bad as those of their 
foes.” 

The White Ants — Termes fatalh — the me-pokah, Aeemnic 
or deeuk of the natives, — as they arc generally called, though 
belonging to a very distinct family from the true ants ; and 
one of which the well known dragon-jHeSy the stone and 
may-jlieSy (favourite baits of trout) are examples. A colony 
of white-ants is said to l>e composed of five distinct kinds 
of mdividuals. Of these, two are undoubtedly males or 
females, which at first are exactly similar, and furnished with 
four nearly equal wings. After impregnation, the abdomen 
of the female increases vastly in size, from the immeiiso 
number of eggs "contained, which are so numerous, that it 
is said, as many as 80,000 are sometimes laid by one female 
in the eoui’se of twenty-four hours. The bulk of the commii- 
nity is composed of wingless individuals, supposed to be larvce, 
which closely resemble the winged insects, but are destitute 
of eyes and ocelli ; these are the workers, and upon them 
all tite labours of the community devolves. Other wingless 
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individuals^ apparently pup^e^ resemble ^ the workers, but 
have four tubercular wing-cases on the thorax ; whilst 
others distinguished by the large size of their jaws^ and 
which appear to be neuters, are called soldiers : their office 
apparently being the defence of the community against the 
assault of enemies. The habitations raised by these dii* 
minutive creatures are amongst the most surprising of insect 
edifices. They are usually built upon the ground, but 6ome<f 
times amongst the branches of trees, wheiicij they communi-t 
cate with the ground by a long gallery, twining round the 
branches and trunk of the tree. Those built on the ground 
are of various forms, but the most usual shape is an irregular 
cone. These nests are fre(|uently asr much as from ten to 
twelve feet in height, built of earthy particles, which the 
Workers masticate, and then apply to this purpose. It spee- 
dily dries and becomes very hard. The nest is divided in- 
ternally into numerous chambers and galleries, in one of 
which the impregnated female or queen is imprisoned, 
waited upon obsequiously by a numerous train of attendants, 
whose apartments are in the immediate vicinity of the royal 
chamber. These attendants cany off .^the eggs, as soon as 
laid, into separate chambers or nurseries, when the young 
produced from them, are tended with the greatest care by 
the workers. — Balias, The destructive nature of these in- 
sects in tropical countries is well known, though certainly 
greatly exaggerated in so far as living* plants are con-? 
cerned. In the economy of nature, their function is to convert 
dead vegetable-r-as also animal — matter into their own living 
substance, thereby utilising while accelerating its re-conversion 
, into the inorganic materials with which it is built up. That they 
do this effectively is only too well known, from tlie indiscrimi* 
naey of their attacks^ on nearly all dead organic matter.. Thus, 
living iflL vast communities, the damage they do is incredible : 
every thing composed of wood, of leather, of paper, of cloth, is 
subject to their ravages, and even the hardest of our timber^ 
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woods are sooner of later permeated by their galleries. These 
operations being more especially confined to the interior, it 
often happens tliat large logs are reduced to a mere shell 
and fall to pieces before the mischief has been discovered. 
There is a jn*evalent, but certainly a mistaken notion, 
that they also devour the living parts of plants. Cuttings 
of sugar-canes, as also those of many of our garden plants, 
are sjtid to be especially liable to their attacks, and 1 have 
thus been induepd to bestow considei*able attention on their 
habits. In the sugar-cane cuttings, I find that diseased por- 
tions are very quickly attacked by the white-ants, and scooped 
clearly out to the very surface of the living part : further 
gnawing then ceases, although the insects remain to sip the 
exuding juices, and this as frequently happens — when the 
diseased surface is large — so weakens the cutting that it is 
unable to afford the necessary*, nourishment for the young 
offshoots, until they are self-sustaining, and thus all die and 
of course become the prey of the white-ant. It is doubtless 
from examinjition of the cuttings in these stages only that 
they have been falsely accredited with their complete des- 
truction. Though I am thus certainly of opinion that the 
white-ants do not cat the living parts of the cane cutting, 
I nevertheless believe that they cause a certain amount 
of damage to them. This they effect by gnawing off the 
dead and dry parts, thereby exposing a fresh and living sur- 
face, from which they continue to draw the thin freely exu- 
ding sap, and thus weaken and intensify the disease in a man- 
ner which might not have occurred naturally. I thus think 
that of two similarly and partially diseased canes, of which 
one is free from, the other attacked by white-ants, the latter 
will be less able to resist the further inroa^ls of the disease than 
.the former. For the same reasons they are likely to cause 
injury to cuttings of our ordinary flowering plants ; but tliis 
can only occur through neglect of . the malice. To attract 
the whitc-ant, there must needs be a partially dead cutting 
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in the pot on which they, in the first instance, ensconce ttiemi- 
selves ; thenca extending tlieir excavations they come in con- 
tact with, and perhaps remove the soil from, the cicatrising 
base of otlier cuttings, thereby checking mayhap killing 
them, in thus withdrawing their supply of moisture. In 
these respects then, I admit that white-ants may, aiid I believe 
do, cause mischief to cultivators ; but that they really de- 
vour the living parts of plants is, I believe, wholly unfounded. 
As proving the converse, I have had pointe^ out to me living 
trees,, with their whole stems elay-en sheathed by tlie white- 
ants, and the work of destruction apparently rife beneath. 
Let us denude the trunk, however of its clayey coat, and what 
see we? simply that the operations are confined to the outer 
and dead layers of the bark : there and there only have the 
ants eaten, aflording us a most excellent proof that the depre- 
dations of these insects are co^ilined to the dead parts. Had 
these too oft perniciously-industrious little creatures been 
able to find an assimilable food in the living bark, I fancy 
they would have laboured more economically, extending* up- 
wards their superficial covering of clay as their stores 
of nutriment were exhausted beneath. ^ I thus generally .con- 
cur with Mr. Virmingcr, who remarks that “ no vermin have 
a worse reputation for mischief than the white-ant ; yet I 
believe it is almost exclusively for the injury it does within the 
house that it deserves it. In gardens that white-ants infest, 
they certainly are exceedingly troublesome for the unsightly 
mounds of earth they cast up ; but all other harm they do, 
is conlined to the consuming of posts and stakes, or any 
thing made *of dead wood. Living plsints* are altogether 
secure from their attack. Complaints, it is true are often 
made of cuttings having been destroyecl by them ; but I 
make no doubt but that in all cases the cuttings have died 
first, and the white-ants have only devoured tliem afterwards. 
Moreover sometimes, wheii . a dead plant is taken up, it is 
fouudito have its roots preyed upon . .by these insects, and 
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the charge is laid a^nsi them forthwith of havidg Qirased 
its deaths whereas its death had oocurred from some other 
cause before they attacked it.” 

Various remedial measures have been adopted for the 
suppression of the white-ant j and of which the following 
are^ I believe^ the most efficacious : — solution of carbonate 
of ammonia in a sufficiently dilute state (as recommended in 
a prior paragraph for red ants) is very effective, and should 
be applied to they harbours through a fine rosed-pot. Dilute 
lime-water is also very effective. For seed-pots and plants 
generally under pot-culture infested with white-ants, either 
ot the above remedies may be safely applied. In the gar* 
dens and field, I know, of* no more efficacious applications 
than gas-lime; it may be sprinkled over the surface of seed- 
beds, soon after the seeds have been sown ; for cuttings of 
sugar-cane it might be applied to them directly as they are 
planted. The disagreeable smell of this lime is equally offensive 
to the red ants, and will drive them away also. In the Journal 
of the Agricultural and Horticultural Society of India, the 
following remedies are suggested : " Take a small (luantity 

of arsenic and mix it up with a few ounces of burnt and 
pulverised ship’s bread, oatmeal, flour or ripe plantain mixe<l 
with molasses. Place the size of a turkey’s egg of tliis com- 
pound on a flat board, covered with a wooden bowl, and put 
these in several parts of the plantation. The ants will soon 
take possession of thes^ wooden vessels and the poison will 
have a general effect; for these ants that die, being always 
eaten by the others, the whole of the estate will be effectually 
cleared of white-arfes.” My experience is far from confirming 
these results ; on the other hand I have never seen any single 
colony of ants thus decimated ; for, though they may not 
have powers of intercommunication bjj sound, they cerr 
tainly have by tjpuch, and their strong preservative ii^stinct,. 
discerning powers, and admirable intelligence, never fail to 
operate in teaching them tp shun , that which has proved so 



fatal to their comrades.' Iti tropical countries where such 
myriads of these insects occur, I should always prefer remedies 
for their suppression, which are alike offeTisive and destfuc^ 
tive^ to those of an attractive and poiso^wus character ; 
inasmuch as havings only a temporary action, and tending^ 
by smell or other qualities to draw colonies from other parts, 
thereby further endanger *the objects of protection. In 
the same Journal and succeeding the above extract, Mr. 
J. P Langplois recommends lime as a remedy, and I have 
also found it very effective. He remarks, from my experience 
at Akyab, where white-ants are very numerous and destructive, 
that manuring the sugar-cane plants with lime, just before 
the rains set in, and at the beginning of the cold weather, 
will scare away the white-ants from the immediate vicinity 
of the plants so manured . — FoL XIV., p. 303. 

The only other enemies of the orchids to which I need here 
refer, are a few of the Gasteropod Molluscs, — S7iails and slugs’^ 
some of which do occasionally prove most troublesome. This, 
as previously noticed, has been especially the case with a 
small Tjymnea or water-snail, the ghari of the natives ; my- 
riads of which introduced with the water from our tanks, bar- 
boiirod in the potting material of the orchids, and fed upon the 
young diweloping roots. Being only from about 1-6 lines 
long and rarely appearing on the surface of the pots, it seri- 
ously damaged the collection before it was discovered. Va- 
rious plans were unsuccessfully adopted fot their destruction, 
and I began to fear that we would never get them fairly eradica- 
ted, so numerous and minute were they. Fortunately however, 
as I have previously stated, there were a few*sorts of orchids in 
the collection grown by way of experiment in charcoal and bro- 
ken bricks only (while thoseinfested with snails grew in charcoal 
andcocoanut fibre) ajid as these throveso well, and further kept 
so entijely free from the molluscous pest, ,1 at once had 
thtf whole collection turned out and re-pqjbted in the same 

materials. This has proved thoroughly effective, and^ 

• 1 • 
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thoiigjli, wo continuer usings water from- the same tanks^ the 
snails have never again made their appearance and the or- 
eliids are generally in a most satisfactory state. There is a 
second fresh-water mollusc , — Ampullaria glolma — with a large, 
somewhat discid, univalvnlar shell, of a nearly uniform greyish- 
brown colour, affecting the sides of tanks, marshes, &c., and not 
unfrequently making its appearance in the orchid-house during 
the rains. It is the shammh of the natives of Bengal, and 
by whom it is very generally eaten. ** A third is a large land- 
snail — Achatina puUca — with a sjural shell longitudinally 
streaked, with darker and paler shades of a pearly brown 
colour: it is the biiro-shamook of the natives. It is in- 
teresting to note that this land-snail, now every where 
abundant in the Botanic Gardens and neighbourhood, was 
unknown on this side of the IL ghly (though introduced to 
the Calcutta side about thirty years ago from the Mauritius 
by Mr. Benson, C. S.) until after the Cyclone of ISO]*, 
when the surrounding country was flooded, and i he snails 
thereby introduced from other districts. It is proving 
a serious pest to agriculturists and horticuKuj isis ; eating 
voraciously herbage of every kind. To the orchid-house, it is 
a most dangerous visitant, as in a single night, it will divest 
a large plant of the soft extending ]>ortions of tlie roots, the 
flower shoots and young leaves This, aiul tlie preceding 
species- must thus be lo siuupjy after in the plant 
houses, and at once' dr 1 1 oyed when observed. Their depre- 
dations are confined to the rains, and it is a good plan \o 
keap them in check by occasionally sprinkling caustic lime 
under the tables : for out-door crops irifect(»d vvifh these pests, 
there is no better, simpler, and cheaper remedy than the above, 
which should be sown broad-cast. 

In 'my subsequent description? of the genera and species 
of orchids now oultivated in Bengal, I shall append notes on 
the general cultiire^of the different genera, or when necessary, 
a more particular description qf the mode, of treatment best 
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suited to individual species, and I shall now conclude this part 
with a few remarks on our Indian orchids in their natural 
habitats j their collection and modes of transmission, India^ 
varied as it is, in its physical conformation and olimatal con-* 
ditions, has thus districts characterised for an unsurpassed 
richness in the Veg^etal form of orchids, whence We pass more 
or less abruptly to others in 'which they become more and 
more sparse, or are altogether absent t altitudinally and lati-* 
tudinally, we find in the mountains, the valley^ and the plains, 
those conditions of warmth and moisture pre-eminently favour-* 
able to a high development of the orchid- form, or again 
others of great or perfect aridity, in which as in that rare, 
cold, and dry atmosphere, attained in* ascending the mouu-» 
tains, no orchid-form can exist. Thus, in vertical as in 
liorizouf il space,, and within the length and breadth of India, 
lo we find the orchid-flora, as iatdeed all other floras limited 
to certain climatal ranges. The orchid regions of India 
beginning from the South are Ceylon, and many of the forest- 
dad mountain flank? along the east coast of the Western 
Peninsula, the I’ravancore range, the Neilgherries, Knrg, and 
Nagar Mountains ; less rich are those of the Concans, and alike 
poor in variety and individual number are those of the jDec- 
eaa. The hill-regions of Central India are also generally 
poor in species, and in the number of their representatives 
(even the forest-eflad flanks of Parasnath afford only six species 
of epiphytic orchid \ olz,^ Pholidota imbricata, two inconspicuous 
flowered Dendrobiunts, a Vanda, a Saccolabium and an Aerides) 
Avhence we cross the all but orcliidless region of the Upper . 
Gangetic plain to the richly verdant vallies of the Himalayas, 
the central and eastern regions of which yield many orchid . 
treasures. Prom the Western Himalayas including Kumaou 
on the east, and the Punjab-Himalaya, to Hazara on the -west, 
there is a paucity of species and a lack of individuals, which 
beconaes more and more strongly pronounced ^on the westward 
line. ^^The vegetation/^ remarks, Dr« Hooker "altering with 
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the cliinate, presents a very gradual transition freih the 
flora of Nipal to that of the arid Afghan -hills. In East- 
erh Kumaon, the humid valley of the Sarju is filled with 
dense forests. The curious palm Wallichia ohlougifolia has 
there its western limit, and a pepper, a Pothos, an arbores- 
cent Aralia, and a few other plants, indicative of humidity, 
still linger in its recesses. The influence of climate is how- 
ever most perceptible on the herbaceous vegetation of the 
temperate region, and especially on the annual plants which 
spring up during the rainy season, than on the trees and 
larger shrubs, which may be presumed to have greater powers 
of' resistance. Hence the Scitaminea, epiphytical, and terres- 
trial orchidcao, Aracete, Cyrtandraceae, Melastomaceae, and 
Begoniae, which form so conspicuous a part of the vegetation 
of the humid Eastern Himalaya, occur in* very small numbers 
in Kumaon, rapidly dimmish to the westward, and scarcely 
extend beyond the Sutlej .” — Introductory Essay to the Mora 
Indica, pp. 191 and 193. 

In the Central Himalaya or Nepaul, with an increasing- 
ly humid and more equable climate, we have a richer repre- 
sentation of orchids. ,In the tropical valleys, we find such 
species, as Bendrolium amoenum, fmeatum, heteroearpun, no- 
hde, prinmlinnm, transparena, Sfc., Bolhophylltm affine, Car^» 
anwn, eaudatum, gratum, odoratissimum, ^c., Cirrhrpetahm 
Wallichii; JEria alba, carinata,Jlava, and pankulata ; Cahgyne 
cristata, fimbriata, fmcescens, longipes, ^e.; Vanda cristata, 
wnlliflora, Roxburghii and teres; Saecolabium guttatum, enrvi- 
fiflium, macranthum, spicatnm, several species of Sareauthus ; 
4erides affine, odoraium, ieeniale; Cymhidvam' elegans, land- 
fOUmn, hngifolium, and many other less popular genera of 
epiphytic orchids. We have also more or less numerous re- 
presentations of such terrestri^ genera,* as Eulophia, Calanthe, 
lIjahenaria,Eoggnia, Cyrtosia, Zeuxine, Qoodyrea, Georehis, Phy- 
ourm, and Cyprej^dium. In greater or less abundance do we 
find the above named specifs, and many more of the same or 
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other genera, more or less numerously reprei^nted in the forest- 
chul valleys and* mountain sides of Ncpaul ; yet all are nearly 
the same as those we find more profusely represented in Sik- 
kim, and of which they are but the outliers ; waning and thin- 
ning out quickly in the drier western regions of the country. 
As illustrative of the impatience of many of these* kinds of 
orchids to a dry climate, we find several of them which there 
more or less affect evergreen trees only, almost as invariably 
attached to those of an open and deciduous haj}it in the more 
humid vallies of Sikkim. This doubtless is caused by that 
'^somewhat abrupt transition" remarked upon by the authors 
of the Flora Indica, " from the humid winter of Sikkim to 
the drought which prevails at that season in the Western 
Himalaya, as the proximity, not only to the sea, but also to 
the great mass of snow-clad mountains, which in Sikkim 
advance to within sixty miles qf the plains, is no doubt the 
cause of that superabundance of moisture in that province. 
We may therefore " continue the authors expect to find all 
the eastern or humid types of the sub-tropical Sikkim floral 
wanting in the forest between Kathmandu and the Gangetic 
plain. Accordingly, among palms, Arjeca gradlie and Ms- 
iichay Licuala and Caryota have disappeared, and one or two 
Calami, ChameRrops, Phoenix acauUs, and Wallichia alone 
occur. With diminished humidity we find increased sun- 
power, to which the open nature of many of the valleys 
contributes in no small degree." , • 

The eastern Himalaya, as defined by Drs. Hooker and 
Thomson, includes Sikkim, Bhotan, and the districts lying 
to the eastward of the latter as far as the ^reat band of the 
Brahmaputra, and collectively designated Abor. “ The posi- 
tion of Sikkim," remarks the above authors, " opposite to the 
opening of the Gangetic Valley, between the mountains of 
Behar on the one hand, and those of Kliasia on ^he other, ex- 
poses it to the full force of the monsoon ; its rains are there- 
fore heavy and almost uuiuterrujited, and are accompanied by 
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dense fogs and a, sarfiurated atmosphere. This weather indeed 
prevails throughout the year as there are frequent winter 
rains^ which are generally accompanied (at an altitude of about 

7.000 feet and upwards,) by cold fogs and alternate with frost 
and snow. March and April are the driest months, and in line 
8.easons are often bright and clear, but the rains commence in 
May to continue with but little intermission till October.^ 
The rainy winds have free access to the heart of the province 
and sweep almost without iuterruptiou to Kunchinjunga, 
(28,178 feet), which with the exception of Mount Everest 
(29,002 feet) is the loftiest mountain and most enormous 
mass of snow in the world. The snow level is hero about 

16.000 feet. From the level of the sea to an elevation of 

12.000 feet, Sikkim is covered with a dense forest, only in- 
terrupted where village clearances,^^ in addition to which there 
are now extensive tracts under Cinchona and Tea culture, 

have bared the slopes for the purposes of cultivation. In 
the Tropical Zone, lai*ge figs abound, with Terminaliay Vafica, 
MgrtaceoSy Lmrels, and the undergrowth consists of 

Acanthacese, Bamboos, several Calami, two dwarf Areca, 
Wallichia, and Caryota urens; Plantains and tree ferns, as 
well as Pandanus are common ; and, as in all moist tropical 
countries, ferns, orchids, scitaminca), and Pothos are extreme- 
ly abundant, Bhotan, lying to the east of Sikkim, being 
somewbut shielded from the effects of the southerly monsoon, 
by the Garrow and Jyntea Hills, which rise on an averUge to. 
a height of 5,Q0U feet, and at a distance of about 60 miles 
south, with the Valley of the Brahmaputra intervening, ex- 
tend for nearly 250 miles parallel to the Bhotan Himalaya. 
The moisture-laden wind from the Bay of Bengal, after 
passing uninterruptedly 200 miles of Sunderbuns and Jheels, 
reaches the Khasia mountains, strikes upon their abrupt 
southern face, and discharges from 400 to 600 inches, or 
nearly from 33 to 50 feet annually, and have thus perhaps 
no pa^raliel iu the world*. The winds cooled and well drained 
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of moisture^ pass thence across the valley of the Brahma- 
putra, there accjuiring an increment of heat and humidity, 
which is not again extracted until they impinge upon the moun- 
tains of Bhotan. Even when they reach these, however, little 
or no condensation occurs under about 4,000 feet, (as they 
are colder than the mountains under that elevation) : ■ 'though 
thence upwards on the mountains we have a copious rain-fall. 
Thus, the vegetation of the Bhotan Himalaya at elevations 
under 4,000 feet, is of a, decidedly dry character, acquiring a 
considerably more humid type, though alike in profusion and 
cliaracter less more than the neighbouring regions of Sikkim. 
It is to be remarked, however, that the physical lines thus 
indicated do not conform to the political boundaries ; the 
western portion of the Bhootan lie beyond the pale of the. 
Khasia Hills, are freely exposed to the southerly monsoons, 
and have thus a very similar flora to the adjacent portions of 
Sikkim." The deep narrow valleys " remark the authors 
of the Flora Indica, of the great rivers also carry a tropical 
vegetation very far into the interior of Bhootan, among lofty 
mountains capped with almost perpetual snow. These attract 
to themselves so much of the moisture of the atmosphpre, 

t 

that the bottoms of the valleys are everywhere comparatively 
dry and bare of forest, which only begins at about 6,000 feet 
of elevation, except in ravines. The outer ranges too (except 
near even above this level are only partially wooded, 

the trees being arranged in clumps, among which arc inter- 
spersed open grassy glades, which are compared by Griffith 
to those of Khasia; Oaks and Rhododendrons being extremely 
abundant." 

With these remarks on the physical features, and clima- 
tal conditions of the Eastern Himalaya, I shall now consider 
them in their relations to the indigenous orchid florg, : In 
the Sikkim Terai, we find a mixed forest vegetation of Sissoo, 
Sal, Hillenias, Terminalia, Butoa, Salmalia, Malabarica, &c., 
trees of a deciduous .character predominating and accompanied. 
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more or less with scrubby undergrowth; all of a dry and 
stunted character on its plains boundaries.' In the outer 
extremities orchids are scarce and chiefly consist of Bendrohium 
Pierardii; Aeampe papillo%a^ a feao Bolbophyllum ; Cirrlio^ 
peUlum; Sarcanlhus Eria ; Pholidota imbricate; Farida 
Boxburghii ; Luisia; outliers of Aerides afine and odoratum 
with occasional plants of Saccolubium guttatum. The inner 
forest zones which shirt the base of the hills^ with a large 
proportion of deciduous trees, supports a richer orchid-flora, 
though here we rarely And individuals or species abounding 
on any particular tree but generally very sparingly diffused : 
isolated plants there are it is true of gigantic dimensions 
perched upon, or depending from, the higher and usually 
most exposed branched, rendering the task of eollecting most 
arduous and difficult. The climbing tree after tree, of from 60 
to 80 or even 100 and more feet Jiigh, following out their rami- 
fication, and after all taking from each only, it may be one 
or two, or as many occasionally as a dozen plants, and thus 
working until a few coolie loads are collected, wearies out the 
best collectors, and even the Lepchas, who take so kindly to 
work of this nature (ascending with agility the highest trees, 
either by the trunk, or what they like better, the dangling 
cable-like stems of some of the many gigantic climbers, by 
which they will fearlessly and quickly ascend the highest 
trees, much as a sailor would a rope) ; soon lag and tire of 
fiudi work and are v^t slow to make a quiet decampment 
if likely to be long continued. The difiiculties in the 
collection of orchids in those, as in many other forest tracts,- 
are thus very great, though it is too generally thought that- 
tibe trunks and branches of such forest trees are everywhere 
covered with them, and that the collecting part of the work 
is the least troublesome : a notion I ipay remark, which none 
will indulge who have had an bourse collecting of sqeh or- 
chids nn Saccolalium guttatum, Aerides affine and odomtumy 
JDmdri^ium Fam^ri and iransparens} Vanda eristata^ Sce^ 
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in the Sikkim Terai. In the river valleys.of the interior, or- 
chids become more^numerous, as does epiphytic vegetation ge- 
nerally. Of the more handsome and rare species we find Den* 
drobiums amoenim^ chrysanthum^fuseatum^ nobile^ ochreatnm, 
pTimnlinuMf Phajusalbus ; Vanda Caiheartii^ cristafd 2mA 
teres ; Phalcsnopsis Mannii; Saecolabium ampnHaceum^ ccdceolare, 
^c. Ccsloyyneflaccida, ocAraceaUnAfulvescens, var brunnea^ many 
kinds of the genera Bolbop/iyllum, CirroApetalum and Bria, and 
a host of terrestrial orohids, amongst wh^ch is a species 
probably new — of the curious root-parasitic genus JErytkrorckis^ 
It ascends trees like the Vanillas by means of stout aerial roots, 
which form, I believe, parasitic attachments with the bark and 
wood. It is an extremely rare plant in Sikkim, and I have in- 
deed seen but a single living specimen of it. Thii.was ascend- 
ing the dead and charred trunk of a large tree in the valley of 
the Rungjo River, not very digtant from its junction with the 
Teesta : it thus appears to be peculiar in attaching itself to both 
dead and living tissues. I know nothing however of the nature 
of its parasitism, though like those with normal root-attach- 
ments, it is scaly and leafless, and of an uniform pale-brownish 
colour. Its singular habit and odd ^ appearance have .not 
escaped the jungle-hunting Lepchas ; and in their plant 
lore, it has ascribed its many virtues, of which not the least 
valued, is its exorcistic powers, and the immunity of all who 
have it from the witchery of their many " demons who haunt 
every rock, grove, and mountain, and aje ever actively mis- 
chievous.” In these valleys I have said that Vanda Caih* 
caftii is found : one of the rarest and perhaps most local of p>ll 
the genus, androf which Lindley said, when originally describ- 
ing it, that no more remarkable orchid has been found in 
Northern India.” Some few years ago when in Sikkim, I 
could only find a very few plants of this species, and .nearly 
all in the valleys o|^ the rivers Rungbee and Rungjo. There 
were old plants of large size, and growing under dense shade, 
on trees .overhanging the rivers; but vegetating in suck 
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equably liot and humid valleys, they flowered but sparingly, 
rarely bore seeils, and of those few indeed seemed to find 
the requisite germinative conditions. I have many a time 
searched these valleys for seedlings, and only now and again 
would a solitary specimen greet the eye. This was in 1 805 
and 66 ; since which great clearances have been made in the 
surrounding tracts for Cinchona culture, and this has now— 
1871— had a marked influence on the natural vegetation 
spread around : ^ forms of plant-lifo unsuited to the dense 
forest, and thus sustaining an unequal struggle with its nor- 
mal denizens, have now gained by these eleai*ances the aseen- 
dancy and driven their quondam suppressors to the deeper 
and shadier tracts. Singular amongst these are the orchids ; 
plants which are so generally thought to delight in the 
hottest, shadiestf and most humid of habitats; and of the Sikkim 
tropical species a foremost plaqe would certainly have been 
h prion accorded the Vanda Cathcartii. Less than others, 
however has it been found limited to such tracts, rapidly is 
it extending .up the sides of the valleys, and promises soon 
to become one of the commonest of the tropical species. 
In rthe drier and more exposed valleys where Vanda 
Cathcartii was rarely ever found, seedlings by the hundred, 
may be collected from the trees or picked up on the fallen and 
partially decayed branches. These plants are naturally of a 
much less succulent texture, than those growing in the equa- 
bly humid and shady, valleys, and having also a well-defined 
period of rest, are thus much better adapted for transmission 
in close boxes. I have experience of this ; and of the more suc- 
culent plants which I have thus packed, few ever reached Cal- 
cutta alive, whereas in sending those of a thinner and more 
coriaceous texture, we rarely lose a plant. Mr. Oammie, 
remarking on the size which single specimens of Vanda Cath- 
carti attain, says I once found a plant of it at an elevation of 
2,000 feet above the sea, completely covering for a height of 
10 feet the trunk of a tree 12 feet in circumference. It was 
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laden with flowers, and neither a spot on ijbs beautiful foliage, 
nor a square inch of the trunk of the tree, was to be seen ; this 
was by far the finest orchid plant of any species I have 
ever seen, either there or in Engfland. My disappointment 
may be imagined when, sometimes afterwards, on taking a 
friend (the writer as it happens of this paper) to see my splen- 
did plant, I found only the bare trunk of the tree. Some one 
had found it, and had it carried bodily away, although it must 
have been a good load .for two coolies. In other places I 
have seen it climbing along trees for 16 or 20 feet, but in a 
more straggling manner. I was also struck with the im- 
petus these forest clearances had given to many other or- 
chid forms. Trees which as they stood in the jungles sup- 
porting but a few isolated patches, now had all the higher 
parts of their stein and upper branches densely and 
continuously wreathed witlj them. This I especially 
observed on a few isolated trees in the Bungbee Cinchona 
plantations, and likewise on others at Rishap near the banks 
of the llungjo. These when they were spared in the general 
clearances, bore comparatively few orchids, and when I saw 
them last in October 18G8, the upper portions of their stems 
and the bare branches were everywhere densely enveloped 
with mony kinds, and of which the Pholidofa imbricata and 
ariiculata ; Eria paniculata and excavatay one or two Bolbo'* 
ph-gllums and a Cirrhopetaliomy Oberonia iridifoliay lAparis lon^- 
gipes predominated, and all more or lesg intermixed. Under 
favorable conditions we thus see how rapidly orchids do ex- 
tend ; the clearances having only been made about four years 
previously. Surrounding the trunks of some of those trees 
also, were gigantic specimens of the Polgpodimi — Drymria 
coronansy associated with the P. Niplwbolus adnascem and 
Lingua \<ji\h l)avaUia chmrophylla nvAhullaia. The Duynaria 

and the two Davallias are all deciduous in the hot season, 

• • 

while the Niphoboli are hygrometric, their leaves becom- 
ing closely . twisted up in the hot seasQu and expanding 

• * • 

u 
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again with the commencement of the rains. Tlie Vanda 
crisf^ta is another scarce and beautiful orchid found in 
Sikkim. It affects the drier Sal forests of the Tcesta^ and 
is generally accompanied with Saccolahium ampnllacefum^ 
and giitiatum ; Aerides affine j and Vamla teres ; of which 
there is also a white-flowered and very rare variety. Tlie Sal 
trees being here of a gigantic size, and the orchids near- 
ly always fixed on the upper branches, their collection is most 
difficult and arduous. On the smaller, sized trees of these forests 
and under the shade of the higher, we rarely, if ever, find any 
of the above orchids; all delight in a full exposure and invite 
the direct rays of a meridional sun. These are the class of 
orchids which do well in Lower Bengal : they but require 
to be planted in aif ordinary orchid-pot amongst charcoal 
and broken potsherds, or as in the case of Farida teres 
tied to a post of teak or sal, and placed in an exposed posi- 
tion and well drained site ; they will require little further 
attention ; though after they have flowered in the hot wea- 
ther, they will be largely benetitted by an overhead watering 
every evening. This tliey get in their native forests, where 
the rains set in earlier tliau they do here ; throughout the 
rainy and cold season they require no artificial waterings. 
If any of the above species are placed in deep shade, they will 
be found to flower more and more sparingly, the flowers also 
assuming paler colours ; until they will ultimately altogether 
cease flowering, acquire larger foliage, though of a much less 
healthly hue, and sooner or later under this excessive vege- 
tative stimulus they will dwindle and die. All the tropical Deu- 
drobes from Sikkim, on the other hand, require the light shade 
of our grass conservatories ; artificial watering I)eing entirely 
restricted to that part of the hot season intervening lietween 
tlie close of their flowering period and the setting in of the 
rains. Indeed^ all tropical Indian Dendrobes thrive well un- 
der such treatment : the rest in the cold season denuding 
them of every leaf, as wc find them in their own indigenous 
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habitats — for I have never yet seen a Qatnrally evergreen 
Indian spceics — ^though they do assume and are thus character- 
ised ill the orchid-houses of Europe. The flower buds usually 
appear in profusion with the increment of heat, towards the 
close of February and March, and we have always a magni- 
ficent display of blossom in April and May. We have 
thus far confined our remarks’ to tropical Sihlcim, but it has 
also an extensive and no less beaullM orchid-flora in its 
temperate altitudes. This we enter at an elevation of about 

5.000 feet, though considerably above this, we have the tropical 
forms of Palms and Musas represented : the former in Cala- 
mm mmtanm^ the Rnch of the Lepchas and the Plectocomia 
Ilimalayanay the Itumol of the Lepchas ; the latter in Musa 
Rump/iianay var riolaccay an exceeding^ handsome foliaged 
species; the leaves having longitudinal bands of a bronzy-red, 
on a bright-green ground. Thoi/gh varying much in the relative 
proportion of the two colours, it is always highly ornamental : 
the fruit is of course full of seeds and uncdible when ripe, 
though used in a cooked state by the Lepchas when imma- 
ture. ^Q^lectocomia and Musa ‘ remarks the authors of the 
Flora Indica^ ascend to 7,000 feet and on drier exposures, 
bamboo and tall grasses form the underwood. Rhododendrons 
appear below 6,000 feet, at which elevation snow falls occa- 
sionally. From 6 to 12,000 feet there is no apparent diminu- 
tion of the humidity, the air being near saturation during a 
great part of the year ; but the decrease (jf t^^mperature effects 
a marked change in the vegetation. Between 6,000 and 

8.000 feet, epiphytical orchids are extremely abundant, and 
they do not entirely disappear till a height oF 10,000 feet 
has been attained .” — Introductory Essay y j». 180. In the tro- 
pical regions Dendrobium is specifically the most numerously 
represented, though in number of individuals far surpassed by 
some of^ those inconspicuous flowered EriaSy Liparisy Oberonia 
and PAoUdota, In the temperate regions, on the other hand, 
Coalogyneis by far the most abundant, specifically and indivi- 
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dually, while Bendrobimns are rare and perhaps with the excep- 
tion of B. transjiarens and longicorney bearing poor and inconspi- 
cuous flowers, as compared with those of their tropical kindred. 
Cmlogyne however fully compensates for the comparative 
absence of the more handsome flowered Bendrobes, and in their 
season enliven so much these deep forests with an abun- 
dance of large and pretty flowers. The real gems of the 
genus are however those commonly called Pleiones : a group 
of dwarf Alpine species wdtli large, delicate, and richly coloured 
flowers, which spring up from the base of their then leafless 
pseudo-bulbs. They have a vertical range on these moun- 
tains of from G,000 to 10,000 feet. Tliey are thus but ill 
suited to the climate of Lower Bengal, and can indeed with 
difliculty be kept alive in the rainy season : pseudo- bulbs in- 
troduced while dormant in October and November will, if care- 
fully tended, flower towards the close of the cold or the begin- 
ning of the hot season ; but though I have succeeded in keeping 
them for two and even three seasons longer, they never again 
showed any disposition to flower. They are the Crocuses of their 
native regions ; — flowering in March, April, and May, and 
carpeting with their bright coloured flowers the mossy sur- 
faces of rocks, or enwreathing the trunks and branches of trees ; 
flowering and thriving alike freely and well, in the deepest 
shade of those humid forests, and on the dripping moss-clad 
surface of the sky-opposed rocks. They are in this respect unlike 
the generality of orchids : it is indeed striking to find them 
inviting the brightest sun-light, and delighting also in the 
deepest shade, ascending to the upper and most exposed branch- 
es, though in greaJtest profusion on the lower and most shaded 
parts of the forest ' trees. This is much the case also with 
several of the true Cc&logynes indigenous in these forests; 
and in* this respect affording a marked contrast with those 
of the allied spjscies afiecting the tropical valleys of the same 
mountain, in which all throng upon the highest and most 
exposed branches; and rarely do we find even a solitary 
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specimnn on the lower and more shady parts — showing very 
forcibly the unfavourableness of the conditions there afforded ; 
otherwise of the myriads of seeds annually dispersed by the 
plants above, colonies would, doubtless, spring up on the 
lower branches from the numberless seeds which settle in a 
still atmosphere upon them. Mr. Gammie in the letter 
quoted above, from the Gardener^s Chronicle, remarks, it 
is true that many of the species are occasionally found in 
dark, shady places, but they cannot for a njoment be com- 
pared with plants of the same species found fully exposed to 
the sun and rain. Abundance of air also appears to be 
essential to the welfare of the plants, for they are most abun- 
dantly found high up on isolated trees, where they catch every 
breeze, and it is suprising how quickly they sicken and die, 
when the tree happens to fall among the low jungle beneath, thus 
placing them beyond the rcaclj of the brecze.^^ High up on 
the trees of the temperate forests, we have an abundance of 
beautiful Cgmbidiunis ; and of which C. elegans^ giganteum 
and longifolium arc most numerously represented. At ele- 
vations of from 5 to 7,000 feet, we find the remarkable parasitic 
orchid — Cgrtosia Lindlegana — so beautifully represented* by 
Dr. Hooker in his Illustrations of Himalayan Plants.” It 
is a leafless root-parasite, with large amorphous woody tubers, 
giving off more or less numerous fleshy and horizontal suck- 
ers, which form attachments with other, and as I have al- 
ways found, partially decayed roots, acquire the normal tu- 
berous character and give rise to floral scapes. These are 
stout, erect and scaly, of a dull reddish-brown colour, and 
terminating in a large and pretty panicle ^of golden yellow 
flowers. On one or two occasions I have had tufts of this 
plant carefully lifted with its root attachments undisturbed, 
and sent down to the Botanic Gardens here : but in no case 

t 

has a .single specimen vegetated : for months I have thus 
kept them, but all ultimately became rotten. Seeds which 
I got to germinate amongst chjircoal and potsherds formed 
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minute turberoid processes, but tliough I bad them placed 
under various conditions, none of them survived the rainy 
season subsecpiont to their {germination. Associated with 
the Cgrtosiiiy I may also mention a beautiful silvery-foliaged 
species of A/KectocAilics, also the A, Itoivinrg/iily and a few 
species of Good gem y Georchisy and PA g sums. The first named 
is the most abundant, and occasiohally forms compact patch- 
es of a few square yards in extent, while the others are 
usually found. ii^ isolated specimens:- they most abound, and 
seemingly thrive best in a partially decayed vegetable com- 
post on shady and humid forest slopes, where water how- 
ever cannot stagnate around their roots. 

The tropical forests of lihotari being generally, as I 
have stated, of a drier character than those of Sikkim are, 
as might be expected, less rich in their orchid-flora, and in ^ 
epiphytic vegetation generally., In the Sal forests as well 
as those of a more mixed character — SissoOy TerniinaUay DillenU 
aSy ButeUy Salmalia nialahnricay SterenJiaSy Bisv/tojia Javanica^ 
^^c,y — we find amongst others the following orchids some- 
what sparingly distributed ; — Vanda Ro,rljurgkii ; Saccolabinm 
gnttfatumy cnrvifolinmy , macranihnm and spicatiun ; Aerides 
affinOy a few species of BolbopJiglltms and Cirriiopetalmns ; 
Bendrohiims Pierardliy fnscaiamy dcnsijlorimy Farnteri and 
primulimim ; Eria carinatay excavatay and panicnlaia; Li- 
paris and Oheronia; and at elevations of from 3 to 5,000 feet, 
the lovely Bendrobhwns Falconcrii and pnlchellum occur, asso- 
ciated with the I), amccnuniy aduneimy sulcafuniy and a species 
closely allied to, but certainly distinct from L. Knhlii. The 
rarest or at least the most local and highly 'valued, as it 
certainly is one of the most lovely of the orchids 
now en umerated — Bendrohmm Falcmiet ii — is sparingly 
found ‘ on deciduous trees, at elevations of from 3 to 
6,000 feet, whence plants were introduced to the ^Sotanic 
Gardens here in^ 1866. It is found depending from 
the higher and more exposed brauches of these forest 
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trees, forming densely stalked tufts the pseudo-bulbs 
measuring from. two to five feet long, slender, and jointed, 
the joints contracted in the middle or nodose, from one 
to two inches apart and generally much ramified by the many 
young plants which break out from the joints of the older 
stems, and by which of course it may be readily increased. 
Like D. pulchellim and 1). Devonianum which it resembles 
in habit, barring the nodulose stem, it is leafless from Novem- 
ber to April, and should have only a sufficiency of moisture 
to prevent its slender stems from shrivelling : towards the 
end of March the flowers will appear, and water may then 
be sparingly applied to the roots. The flowers are of great 
beauty, fully four inches across, borne on solitary peduncles, 
the sepals of a clear rosy pink colour, and narrower than the 
petals wliieh are of a rosy-white colour and like the sepals 
terminating in a broad patch of rich purple : the lip is large 
and hood-sliapcd : the ground colour white, with an orangy-. 
yellow disc, a large dark-purple centre, and a broad band of 
the same colour at the apex ; each clearly and well defined. I 
have never seen the Bend rob imnFalconani flower in any orchid- 
house in Britain and 1 am thus unable to speak of the relajiive 
richness of colours with those fiowered under an Indian suii ; 
though, if I may be permitted to judge by Mr. Fitches re- 
presentation in the Botanical Magazine, Tab. 4,944, 
(which certainly is a life-like indigenous figure in other 
respects, excluding the few leaves, wh^ch .we never do find 
associated with its flowers in India) I do say that they are 
greatly deficient in brilliancy and decision : we have no such 
dilution of coldurs and blending of shades, cficiris distinct and 
well-defined. In the orchid-houses of Britain, heat to any 
degree can be commanded, but this is but iuelTective in the 
absence of i hat still intense, though less prolonged sunlight and 
rare atmosphere of an Indian winter, which ripens and matures 
the flower shoots in a manner which never can be fully 
imitated in an orchid-house in Eui’ope. So far as the grow- 
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ing season is concerned, when heat and a humid atmosphere 
are alone wanted^ I do not doubt that a more vigorous growth 
may be excited and sustained under artificial conditions in Eu- 
rope^ than when the plants are left to nature^s stimuli alone in 
their own indi- genous liabitats. It is doubtless thus^ that wo 
find such fine specimens produced so rapidly under artificial 
conditions^ relatively to tlie time generally required by nature : 
the results being due to the diiferent disposal of the organis- 
ing forces I iu the former they are largely expended on a mere 
vegetative multiplication, while under nature we find the 
stimuli equally directed to that and the development of the floral 
or re- productive processes. It is thus as I think, while orchid 
growers in the hot houses of Europe, will excel nature 
in the production of large and handsome specimens, 
yet on the other hand, will the plants in their own 
feral habitats outvie these in the numerical proportion 
and brilliancy of colouring of the flowers produced. The long 
nights and the many murky days of a British winter are most 
unfavourable to the operation of the maturing processes in 
orchid shoots, and are necessarily opposed to the highest 
numerical development of flowers. In North Europe those 
conditions — intensified iis they are — must be seriously prejudi- 
cial to the orchid culturists, and are by no means compensated 
for by the clear air, and almost continuous day of uninterrup- 
ted sunshine and intense heat, which characterise the summer 
of those latitudes this being too short for the completion 
of the processes of growth and maturation. The most fa- 
vourable conditions are afforded in the South of Europe, 
where the sky is so clear and cloudless, the atmosphere so 
perfectly transparent, the climate warm and dry throughout, 
with a summer sufficiently hot to permit oi the successful out- 
door cultivation of various tropical plants. Giving due 
weight than to the differences between tlie resting season of 
Indian orchids in their native forests, and those aflbrded 
them in the orchid-houses of Britain during a gloomy winter. 
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-1 am no way surprised that orchid-growgrs find it necessary 
to afford them more or less shade in the summer season^ 
Tills however I may be allowed to state the generality of 
them never do retjuirc in their native climes : not even so much 
as the partial shade of the trees on the wrong side of the 
sun, to mitigate the severity of its burning rays^^:-^<?^ Mr*, 
Anderson^ s letter on orchid culture in the Gardeners Chro* 
niclefor 18G9, 1040. I can assure Mr. Anderson that as 

a rule this holds through all the Indian Dendrobes with 
which I have any acquaintance, and also very generally in 
SacGolabiim and AerideSy in several of the Vandas, in Acampe, 
lienanihera, Camerotis, Pholidof^ ; and generally in Eria, Bolbo-^ 
phyllim, and Cirrhopeialum. I none the less believe however, for 
the reasons previously assigned, that he has rightly cautioned 
orchid culturists in Europe against imitating to a nicety all 
natural conditions in an artificial homc.^^ Even when desirable 
they never can do so in their entirety : humidity of atmosphere 
or the obverse ; heat, shade, the physical relations with the 
soil, or with other plants, may all be more or less closely imita- 
ted artificially j but there yet remains the grand complement in 
the diminished sun-force, which I repeat never can be compen- 
sated for under the above conditions, and failing in this, it 
will generally, as I am disposed to think, be found good 
to make some sort of relative modification in the other con- 
ditions. I generally concur in the following remarks of Mr. 
Anderson^s: "All exotic orchids, whether •epiphytal or ter- 
restrial, when caged up in an artificial structure, and subject 
to an atmosphere somewhat foreign to their nature, cv,en 
when best imitated, require more or less shade lirom a scorch- 
ing sun. The very plants that will thrive under a variety 
of circumstances in the countries where they are indigenous, 
might succumb to similar treatment here. It is well enough 
to kno\^, indeed such information is most valuajble, the range 
of temperature, the degree of moisture, the exposure, whether 
shady or open, of all plants und^f cultivation, but it is not 
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so desirable for gro;svers to imitate to the very letter the pre- 
cise habitat. The intense light and heat of ^a meridian snn 
must be obviated in every glass-house, but so soon as it begins 
to wane, and when a number of the species are ripening off 
their pseudo-bulbs, dispense with your canvass, and clear away 
all obstruction to the action of diminished Hght.^^ Over and 
above all this, however we must not lose sight of the important 
fact, that from the mere circumstance of a plant being found 
under certain conditions in nature, it does not by any means 
follow, that these are the best suited to the plant^s development : 
fixed to a particular spot, it is not theirs to select, but simply 
to live and struggle as they best can, while an uncompromising 
nature so orders it, that the strong live and the weak die. 
Thus ; even the fact of our finding certain species exclusively 
usurping certain habitats, it may be and indeed is, quite possible 
to place them in other conditions where they will acquire in- 
creased vigour. A crowd of illustrations are familiar to all of 
us : India affords none more striking than the Cacti of a few 
kinds and tha American Aloes — Agate Americana and lurida^ 
all of which seem to have been introduced to India by the early 
Portuguese, and are now diffused throughout the length and 
breadth of the land, flourishing most in the heaviest of its 
clayey soils, not even objecting to land on which water is 
stagnant for many months annually, and even then equally 
as vigorous as those growing on dry sandy soils in arid 
regions, where they are naturally found. True ; growing under 
these extreme conditions of humidity, they rarely produce seed, 
but as in the case of the Aloes nearly every flower gives rise to 
a leaf-bud, and thby are thus highly proliferous : an interesting 
adaptation. To confine myself to orchids liowcver, the Bengal 
terrestrial species well illustrate the subject. Thus we have 
here of Fogonias and Ilabenarias several species found natu- 
rally in damp clayey pasture lands. The pot culture o.f many 
of them bad been tried in this garden, but always unsuccess- 
fully; they flowered the first, season; many of them died out 
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hy the following, and the few survivors rarely flowered again. 
Thus had they , died out, having been transplanted each in 
the soil in which it naturally grew. A few years ago, I had 
many bulbs of the different species lifted as they became dor- 
mant and planted in flower-pots, filled with pieces of charcoalj 
potsherds, and some partially decayed leaves. In the follow- 
ing April, they yielded an abundance of flowers, and subse- 
quently a compact surface of healthy foliage. Like their 
wild congeners they pa^ed into a dormant state, in the cold 
weather, and are now thoroughly established in the pots, 
flowering and vegetating freely every season, increasing ra- 
pidly, and certainly much more healthy and vigorous to all 
appearance than their meadow congeners. I have since ex- 
tended the experiment to many other kinds of terrestrial 
orchids which I know are usually found in stiff clayey soils, 
and many of them which ^ I nevrer could succeed witli 
before, arc now in a most thriving condition. Limatodes 
rosea and Calanthi vesfita grow with grcfiat vigour and 
flower profusely when thus treated; whereas in vegetable 
mould and sand, or in a light loam and the latter, they invari- 
ably became sickly and flowered most sj;)aringly- I could add, 
if necessary, many other illustrations, but these as I think are 
sufficient to show that the conditions in which plants are 
found in their own feral habitats are certainly not always 
the best suited for them under artificial cultivation. 

Eastern Bengal, comprehending ^ Assam, the Khasia, 
Naga, and neighbouring hill ranges; Cachar and Silhet, 
Tipperah and Chittagong, comprise the richest of all the 
Indian floras; The atmosphere is generally hbt and humid ; 
the rain-fall in certain districts excessive, amounting as at 
Cherrapoonjee to from 500 to 600 inches annually. In the 
interior it diminishes considerably, and in Assam ; as at Gow- 
hatty, it is reduced {o about 80 inches. In Cachar and Silhet 
the rain-fall is from 200 to 300 inches, the dense fogs pre- 
vailing throughout the cold season and succeeded by a moist 
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spriBg. Tipperali ,and Chittagong, owing chiefly to Iheit 
proximity to the sea have a mild and humid, climate with a 
much less excessive rain-fall than in the adjoining province 
of Silhet. As in all very humid climates, epiphytio vege- 
tation is generally abundant, and this most markedly 
in the Khasia Hills, where orchids alone have been esti- 
mated to constitute at least one-twelfth of the vegetation, and 
are the most numerously represented of any of the natural 
orders of flowering plants. Dr. Hooker remarking on this in 
his Himalayan Journals says ^'Orchidese are, perhaps, the 
largest natural order in the Khasia, where fully 250 kinds 
grow, chiefly on trees and rocks, but many are terrestrial, 
inhabiting damp woods and grassy slopes. I doubt whether 
in any other parts of the globe the species of orchids out- 
number those of any other natural order, or form so large a 
proportion of the flora.^^ Of these I can but note a very few 
of the more handsome flowered species, and first, as perhaps 
the most local (though I certainly will not call the most 
beautiful) I may note Vanda ccerulea. This glorious plant,^^ 
writes Dr. Lindley, perhaps the noblest of the Indian race, 
was< called Vanda ccerulea by Mr. Griffith, who found it 
among the Khasia Hills, and sent us dried specimens. Its 
flowers arc as large as those of Vanda ieresy and the foliage is 
as good as that of Aerides odoraUmJ* Dr. Hooker subse- 
quently found it near the village of Lernai on the Jyntca 
Hills. He describes jt as occurring in oak woods, on dry 
grassy hills, at an elevation of from 3,000 to 4,000 feet; the 
trqes are small, gnarled and very sparingly leafy, so that 
the Vanda which ‘■grows on their liml>s is fuliy exposed to 
the sun, rain, and wind. There is no moss or lichen on the 
branches with the Vanda, whose roots sprawl over the dry 
rough bark. The atmosphere is upon the whole humid, and 
extremely so during the rains ; but there is no damp heat, 
nor stagnation of the air, and at the flowering season the 
temperature ranges Ijctween , 60^ and 80^, there is mueb 
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stmsliine^ and both air and bark are dry during the day ; in 
July and August^ during the rains^ the temperature is a 
little higher than above, but in winter it falls much lower, 
and hoar-frost forms on the ground/' Vol. IL, p. 314 For 
a few years back we have had many baskets of this orchid 
from the Jyntea Hills, and have now got it fairly established 
ill our orchid houses. A few plants have also been tied to 
blocks in exposed positions in the gardens : these, though of 
slow growth, now flower .annually, and do not seem to suffer 
at all from the exposure. The Dendrobes are also numerous- 
ly illustrated in those hill-ranges : the most handsome of 
which are the D. Levonianmi, lituijlonmy and liinijlorumy 
album (a beautiful and rare variety lately contributed to the 
gardens here, by Mr. G. Mann), mbile in several distinct 
varieties, crcrulescoiSyformostm, thcr^r. vera^calceolmyOchreaU 
uniy snleaiamy Sj'c,] of Saceplabiums, we find in the drier for- 
ests S. ampnllaceimy guttaiimy deusijlortm ; Aerides affine in 
variety. A, odoralnm and roeeum ; Ceelogynes of many kinds, 
also CgmbidiurnSy Bolboplfyllmiiy Cirrhopetalum^ Brias, 

The terrestrial orchids are also abundantly represented ; Anac* 
iochili and allied genera, and not unfrequently .and 

Bfiajm of sorts : one of the most striking of the latter genus, 
being P. Walliehiy which there attains a large size, and 
throws up magnificent floral racemes. Of Cgpripediwns 
the following are frequent: — C. insigncy purpuratumy and 
veniistuniy less common is the (7. Iiirs^itissimiim. Eulophia 
is represented by several species, as are also the genera 
Geodormiy Pogoniay Ilabenariay Cyrtopera flava is also 

found here in ^rcat perfection, and in lov^ sWewhat mar- 
shy lands Amndina bambmafolia is abundant. This is a 
species well exemplifying the different conditions in which 
plants are at times found in nature. In Assam, as •! have 
stated. Jit is often found in marshy places iji heavy clayey 
soils, and then shoots* up stout. st6ms of from five to eight feet 
in height, each terminating in ramose panicle, the branchea^ 

^ m 
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spreading and bearing numerous flowers of a bright rose and 
purple colour. Again we find it in Sikkim, on dry sandy banks 
in the valley of the Teesta. It is there exposed to a parching 
heat for several months annually, and the plants are thus 
of greatly reduced stature, forming somewhat dense scrub- 
by looking bushes of from two to three feet high. The 
slender reed-like stems terminating each in a short two or 
three flowered raceme. In the province of Tipperah, the or- 
chid-flora seems to be comparatively poor and wanting of 
novelties, and so also is that of Chittagong in so far as it is 
known. In the immediate neighbourhood of the station, I 
observed the following species, all of which were scarce ; — I)en-> 
drobium Pierardii ; Aponim anceps ; PhoUdota imbricata ; Luisia 
brachystachys and Acamjje papillosa. In addition to most of 
the above, I collected on the littoral hill range near Seeta- 
koond (and of which the highest hill rises to a height of 
1,136 feet, and bears the same name) : — Pendrobiim aggregii^ 
turn; Vanda Eoxbmghii and ieres ; Cgmbidium alcefioliim 
md alatmn ; , Acampe longifolia ; 8accolahmm guttatum ; 
Camarotis picrpurea; Micropera pallida; AerUles odoratum ; 
and. of terrestrial species Arundina chinensis ; Geodorurn 
dilatatum and candidum ; a new species of Pogonia with large, 
plicate foliage, broadly zoned with a rich bronzy colour on 
a green ground. These were chiefly found on the east slope 
of Seetakoond Hill, it being much more densely wooded and 
more humid than the )vest slope, which is steep, often pre- 
cipitous, presenting as Dr. Hooker remarks " the appearance 
pf sea-worn clilf to the Bay of Bengal.^^ 

Burmah, the ‘Tenasserim Provinces, and the Andaman 
Islands include several rich orchid districts, which have of 
late years aflbrded many new species of exceeding beauty. 
A considerable number of these have been discovered and 
introduced to our gardens by Col. Benson', from whose inter- 
esting letters on the Burmese orchids, I make the following 
extracts on the clima^ &c., in which they are found ; The 
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rain-fall at Moulmein not unfrequently exceeds 220 inches, 
between April and November, and I have, within my ex- 
perience, known 6 inches, or one-fifth of the yearly rain-fall 
of England, to fall in 12 hours. At Rangoon the rain-fall 
is somewhat less, not, however, of such a difference as to 
exclude the growth of the same plants, with few exceptions 
as are found in the vicinity of Moulmein. The flora of these 
districts is nearly identical, Moulmein, from its proximity 
to the sea, is refreshed in the hot weather by cooling moist 
soa breezes, and therefore is not subject to the same amount 
of dry heat in summer, as Rangoon, which is more inland. 
There are two plants found at Moulmein, never seen else- 
where by me in Burmah, and these two are Phahenopsis Lowii, 
and Cypripedium concolor. Phaloenopsis Lowii is unques- 
tionably a very rare plant, as difficult, I should think, to 
grow as it is to find. It is .found on the lime-stone rock 
near Moulmein, approached from Moulmein, cither by 
the Salween or Gyne Rivers. These rocks, vast masses of 
carbonate of lime, rise out of the plain abruptly to the height 
of above 2,000 feet; consequently the rain clouds are attract- 
ed thereto, giving the mountains and their vicinity an extra 
degree of moisture as compared with more open plains. On 
the same rock, but in a different position and under pecu- 
liar conditions of growth, is found Cypripedium concolor. 
Phaloenopsis Lowii is seated on the rock, receiving not only 
the direct downfall of rain, but also the drainage from the 
mountains above. Cypripedium concolor is found not only 
in shady places on the lime-stone rocks, but at this spot, and 
also up the Aftaran River, growing on a* stalactite formed 
by the filtration of water through an arched cavity in the 
rock. I would mention that Adiantum Parishii may also 
be found here in abundance, as well as at or near the * top of 
the Thakabui Mountains, its only supposed place of growth,^^ 
see Hooker^s Species Filicnm, VoL IL, p. 2^8. 

Cypripedium ci^ncolor I may state grows with ^eat 
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vigour, and flowers^reely in the orchid-honscs in the Bbtahie 
G ardens here ; more delicate though in fair health and flower- 
ing freely have we also Blialaenopsis VarisIiiL 

These mountaiiis^^ continues Col. Benson, " at#the latter 
end of the rains are objects of great attraction to botanists. 
They are at this season covered with a luxuriance of vegeta- 
tion. Ferns, mosses, orchids, &6., crowd on the rocks and 
trees ; Platyccrium Walliehii of gigantic size, with its pen- 
dent fertile fronds, and Drynaria quercifolia of proportionate 
dimensions may be seen. Again, visit these parts after 
the rains have ceased, and tlie sun will have been playing his 
part, doing what is termed in England a little scorching.'^ 

Between November and March, vast changes have 
taken place: the pendent fronds of Platyccrium Wallichii 
have shrivelled to nothing, the upper frond dried as a dead 
leaf. Phaloenopsis Lowii, waving in all its splendour, in 
full flower and leaf in October, cannot be seen ; the roots 
only left and attached to the rock, which in exposed places, 
from the absorl>ed heat, would be hardly bearable to the hand. 
The stalactite has ceased dropping j in fact all nature seems 
drooping and fading from excessive heat/^ 

Dendrobium fimbriatum, D. Farmeri, D. bavbatulum, 
D. nodatum, D. formosum, D. Dalhousianum, D. albo- 
sanguineum, D. moschatura, D. chrysotoxum, D. aggroga- 
tum, Saccolabium curvifolium, S. Blumci, Aerides Lobbii, A. 
rosea, Vanda gigaAtear— each may l>e said to have a range of 
distribution from latitude 14^ N, to IG®. Amongst these I 
will also include Dendrobium lasioglossura and Saccolabium 
ampullaceum. Yet they are found in a somewliat drier loca* 
lity, nearer Eangoon than some of the above. I will also 
mention that I have found D. albo-sanguineum and Dalhousi- 
anum, ‘together with D. Parishii and chrysotoxum, extending 
at intervals from Moulmein to Promc and across the Arra/- 
can Mountains to T^ngoup. It is diiflcult to understand 
why some orchids should thrive under such varying climatic 
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fliflferenccs^ whilst, on the other hand, others are circum- 
scribocl in tlicir particular localities ; however as a g^cncral rule, 
1 think we may come to the safe conclusion, that all orchids 
require a decided season of rest. 

Ihe rains commence about the middle or end of April, 
increasing in intensity until June, from which month’ to the 
end of September, they are ‘ at their maximum, gradually 
subsiding until the end of October or beginning of November, 
of course the monsoon deercases as you recede from the Coast 
line inland.” 

Referring to the Arracan Hills and the orchids they 
a (ford, Colonel Benson continues as I have mentioned, Van- 
da Bensoni and Saccolaliium giganteum are found in the 
plains in the drier climate of Prome and its vicinity ; but 
when you commence ascending the Arraeaii Mountain, to 
which 1 have already referred, all trace of S. giganteum is lost. 
The ascent of these mountains begins at a jdace called 
Neeoun Kidouk, about (30) thirty miles from Prome due west ; 
and the highest point reached in crossing through this moun- 
tain pass, leading to Toiigoup, is about 2,500 to 3000 feet. 
At the height of about 2,500 feet, thot following orchids "arc 
found: — Dendrobium crystal! iium, D. chrysotoxum, Tlmnia 
Beusonen, Pleionc Wallichii, Vanda Denisoniana, D. binoculare 
and D. crassiiiode \ and at a lower elevation, say 1,500 feet 
Dendrobium Bensoniic and Vanda ca}rulescens. The first 
time I visited these hills was in the beginiling of February; 
The trees had dropped their leaves, the jungle grass was 
burnt up even to the elevation of 1,500 feet. The hills were 
bare. The stems of the leafless trees were charred and scorched, 
giving the whole country thereabouts a burnt, bhick, desolate . 
ai)pearance. Here the heat was almost insupportable, and 
1 do think I shall nof^bc exaggerating in stating that thV; ther- 
mometer could not have been less than 120^* in the shade 
at this season ; yet this is the- spot selecteil by Vanda can*u- 
lescens, Dendrobium^ Bensoniie,% and other orchids. It is 

I 
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not until we get to^a higher elevation that we come across 
Pendrobium crassinode, D. crystallinum, Vanda Denisoniana, 
P. binoculare^ P. Parmeri (yellow variety^ &c. The three 
last named plants prefer more shady places to P. crystallinumj 
and P. crassinode.^* 

Oh the Andaman Islands, orchids are largely confined 
to the Mangrove tracts which fringe the shore lines, and 
here the most abundant according to Mr. Kurz, (who has 
drawn out a report on the vegetation of those Islands), 
are the Eria Kurziiy Pholidota imbricata, Bendrobium 
erumenatmn ; Oxysiophijlmti^ Cleisostoma^ Cirrhopetalum An* 
dersoniiy and Bolbophyllums. Of the genus Vanda, four species 
are given by Mr. Kurz, three of which are supposed to be 
new, the fourth Y. teres which is found both in the Mangrove 
jungles and the interior of the Islands. These four Vandas ; 
the Saccolabium guUaiim ; Bendrobiim cnmenatmi^ and JO. ere* 
iacemiy the only true Pendrobes, I believe, found on the Islands 
(no others of the mai\y beautiful species found on the opposite 
mainland, being there represented) Cirrhopetalum Andersoni ; 
Eria Kurzii and Jeniinsii are the only species, so far as 
yet known, which hp,ve any special value from a tiorist*s 
point of view ; the others having small, and inconspicuous 
flowers are only suited for cultivation in Botanic Gardens or 
general collections. 

The Malayan Peninsula affords the last of the Indian 
orchid-floras, which I. will notice here» It extends from the 
southern extremity of Tenasserim, to within about two 
degrees of the equator. It is a long, narrow strip of land 
varying from abo‘ut 100 to 150 miles in breadth, contracting 
at its southern extreihity to about 50 miles. A chain of hills 
extends through its whole length, generally of low altitude, 
though occasionally rising in isolated peaks, and attaining in 
•Mount Ophir, near Malacca — which is the highest — an, altitude 
of 4<,320 feet; Kedah Peak is 3,897, and the Island of Penang 
,oif the West Coast of the Pf^ninsula, with an area of about 
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160 square miles has a central range of lylls, of which the 
highest peak is feet. The climate of the peninsula is 
mild and equable, sul)ject to the regular monsoon winds, which 
are the South-West, while the sun is in the northern hemis* 
phere, and the North-east, while the sun is in the southern 
liemisphere. Both are rainy, though the North-east is 
the more so, and the rainiest season is from November to 
January, though even then it is never excessive. 

In the equable and humid climate of Malaya, ^remarks 
the authors of the Mora Indica,^ we have a vegetation 
almost identical with that of Java. The surface, except 
where clearances have been made by man, is covered with a 
shady forest, rendered almost impenetrable by a dense jungle 
of rattan (Calamus) y a genus which attains its maximum de- 
velopment in the Malayan region. Erect palms are also very 
numerous ; cliiotly of the genefa Areca, Arengay Licualay Cocos, 
CorgpAay and Sagus. On the coast, Nipa covers immense tracts. 
Orchids, terrestrial as well as epiphytical, Scitdminece, Aracece, 
and ferns, abound in forests, which consist chiefly of gigantic 
TerehinthaceoSy SapindaceeSy Mcliacemy Garciniacemy Bipterocar^ 
peoiy Ternstmmiacea:, Legummosmy MgrtapecCy ComhretacecBy La'u^ 
racea), oaks and figs. Billemacecey nutmegs, SapoiaceoSy in- 
cluding Isonandra Gutta (the gutta-percha plant) , and A7to» 
naceacy form an unusually large proportion of the flora. Bodo- 
carpuSy Bacrgdiuniy and Battmai'a are the only conifers, but 
there are several species of Gnetuni and ®f Cgcas, On the 
higher hills a few species of Ganltheriay Rhododendron Vacchiia, 
and other plants of the sub-temperate zone, indicate tjie 
commencement* of that rich and varied florj! which covers the 
middle and upper pai-ts of the mountains of Java, and the 
Khasia, and is also found in the temperate Sikkim Himalaya.^^ 
The orchid-flora afibrds many new and interesting-species 
one of .which the Gramnatopliyllum speciosnrrky is the most 
gigantic representative of the order, and which from its 
vigour of growth and large qnd showy flowers has been 
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ealled the " king o/ orchids,” even as its forest congeners 
Phalcenopsi have been called the ^^qncen <>f orchids,” for 
the exceeding beauty of their chaste and delicate flowers. 
The Letter plant^^ as Granumtopliifllam speciosum is po- 
pularly called, is a terrestrial orchid affecting the forest marshes 
of. the peninsula, and there throwing up stems varying in size 
from five to ten, or even more feet high by three to five inches 
in eircunifereiiee. The leaves are strap-shaped often upwards of 
two feet in length by an inch and-a-half in breadth, and dosely 
set in a two-ranked manner. The flower-scape rises from the 
base of the stem, is from two to six feet long, supporting numer- 
ous bright yellow flowers, speckled and blotched with deep pur- 
ple, each alx)ve six inches in diameter. Bromheadiu pa7ifg/rh is 
another interesting and curious teiTcstrial orchid found in the 
Malayan Peninsula, and occasionally found in eolleclions hero 
under the older name of Qrammaiophyllam Ytuhifmnannm. 
Ill habit it has no small restmiblance to W\i:i Bj/tdendrnni ctlip^ 
iiamy so common in our gtirdens, and like it luvs the leaves 
on the upper part of the stem reduced to close-fitting distant 
sheathes, terminating in a rigid, zigzag flower spike ; the 
floorers are about an inch across, the sepals and petals white, 
the lip of a yellow and straw colour, the lateral lobes tipped 
with violet. Besides these there are many other ten*estrial or- 
chids of the genera Calanthey BhajuSy Geodonmy Georc/tiSy 
Goodperay Eulophia and Ci/pripedlvm barhatimy purpurahmmvX. 
hmsuVminmm. Of (,T)iphytal orchids we find the curious and 
pretty little Cirrhopetalum caudatnm with sepals prolonged into 
slpnder spirally convolute tails, and several other interesting 
species of this genus, Oxysepala ovalifolia is' also a Malacca 
plant, interesting as Dr. Wight remarks from its so clearly 
explaining the stnicture of the column of orchideous plants, 
through the separation of the stamen from the stigma. In 
most orchids . these two sexual organs are united, into a 
single body, with the variously formed anther lying in the 
top. Here the two sets of qrgans are respectively free and 
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distinct, as in other- bi-sexual flowers/’^ Bendrohiums so 
common iu the. Tcuasserim Provinces and Burmah, arc re- 
presented by a very few species in the peninsula; Qdoggne 
is also rare, though there are a few handsome species not 
uncommon ; and equally rare are the Vaiulas, Aerides, and 
Saccolabiums ; the majority of the representatives of which 
a fleet less humid and equable climates. While none of the 
large genera of Indian orchids are at all numerously re- 
presented by species in the Malayan Peninsula, there are few 
of them altogether absent, and of these there arc generally 
no lack of individuals. Nepenthi, or Pitcher-plants of many 
kinds are abundant in the moist forests, and so are some 
curious genera of Arislolockia — Birtliworts — and of fruits wo 
find the Mangosteen, the Durian, the llambutan, and the 
Langseh, which cannot be grown with any groat success 
in other parts of India. The peculiarities of climate are fur- 
ther shown, as Dr. Hooker has remarked, by the remarkable 
fact that the teak, which abounds in some' parts of Java, 
and iu the northern districts of Tcuasserim, is not known 
to inhabit the Malayan Peninsula.” 

I have included in tlic above sketch all the richer of. the 
Indian orchid regions, and noted the climatal conditions 
and other physical relations of growth, as showing those most 
favorable to a high degree of development, or conducing to 
the most numerous natural representation of the orchid-form. 
I shall now conclude this paper with ^ few remarks, on the 
collecting of orchids in their native haunts, their packing, and 
subsequent treatment, as also that of newly impoi^ted 
kinds : The best time for collecting orchids is the cold sea- 
son, when all are truly dormant : the hot is less favourable 
for tlie many kinds which then begin to push out their 
flower-shoots, though by far tlie least favourable is the rainy 
season^ -when all are in full vegetative aQtivity. This is 
especially the case, if the orchids are gathered with a view 
to exportation, or even distant inliiud transport : for short 
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distances, if carefully collected and packed in the open hill-» 
baskets, they may be even then safely enough conveyed. Many 
valuable collections have been thus sent to the Botanic Gardens 
here, during the rainy season, from Sikkim, the Khasia Hills, 
the Tenasserim Provinces, and the Malayan Peninsula. Too 
much care however cannot be taken to avoid bruising the ten- 
der foliage, with which they are then clothed; as this induces 
rot, which soon extends and seriously injures, or entire- 
ly destroys, the more delicate sorts. -It is thus at all times 
best to collect, if possible, in the cold weather, and if the plants 
are in good health and full grown, the satisfaction of seeing 
them flower shortly after their introduction will generally 
be aflbrded ; this they can never do so well when the flower 
shoots are already partially developed, ere they have been 
taken from their habitats, unless much extra care is be- 
stowed on them. For inland transit, I at all times for the 
generality of orchids prefer the stout elongated baskets in 
common use with the natives ; and especially those of the 
hill districts where the orchids are abundant. In the cold 
and hot weather, I give preference to the closely wrought 
kinds, while in the r^ins those with open meshes are pre- 
ferable. Of course in thus conveying them as by ordinaiy 
bullock wagons from districts unconnected by sea or rail- 
ways, it will be occasionally necessary to throw an awning over 
them as a shelter from strong sunshine. In transmitting them 
in close boxes, they should first be carefully dried, and all 
packed tightly, so as to prevent their moving and rubbing 
against eacli other in the box, which should also be per- 
forated, so as to admit of some little circulation of air, Pha- 
loenopsi, and other delicate kinds, generally found in equable 
and humid climates, should as a rule be transmiitted in closed 
boxes, or what is better Ward^s cases. In sending them in 

r 

closed boxes, they should be well dried without a/^tually 
causing the shrivelling of the leaves, and if the roots have 
been deta<dicd from the branches, they should be rolled in 
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dry. moss, and all carefully spread out in tiers with interven- 
ing layers of .perfectly dry and soft grass ; pressing all 
somewhat firmly to prevent their shaking and bruising each 
other in the transit. On their arrival at their destination 
they should bo at once unpacked, fixed on blocks of sissoo, 
teak, &c., according to the size of the plant, and either 
placed in orchid-pots among the materials previously re- 
commended, or grown permanently cn the blocks alone as 
may be best suited to the particular species. 

In packing orchids for exportation to Europe or other 
distant countries much more care is necessary than that re- 
commended above. Especially necessary is it that the plant, 
which it is purposed sending should be truly dormant, and 
perfectly dried, if intended for a closed box. These points 
being seen to, the individual plants should have their roots 
covered with dry moss, or failing tliis, soft shavings or dry 
doob-grass. Let a thin layer then of dry grass be first 
fixed with slender battens on the bottom of the box, and 
place on this one or more tiers of orchids according to the 
size of the plants. A batten must then be tightly fixed 
over the roots, to prevent their moving and bruising each 
other in the journey, and another, less firmly towards the 
extremities of the shoots. Large plants with long shoots ; 
or leaves such as many of the Dendrobes, Erias, Cymbidiums, 
&c., should be packed in long boxes which will allow of 
their shoots being laid out at full lengtii, though again such 
sorts, as JD. macrophylluMy Bierardiiy iransparensy and 
others which have more or less slender flexible shoots, from 
five to six (Jr more feet in length may Have their tops, 
curved round, so as to reduce their length. In either case 
however the roots should always be confined to the same 
end of the box; all placed tier above tier, with interven- 
ing battens, firmly fixing all. In orchids ^ of smaller size 
—such as many of the Dendrobes,the Ccclogynes, Bolbophyl- 
lums, Cirrhopetalum, and the Jike^they should be similarly 
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packed in tiers in two ranks, with their roots at the opposite 
en^ of the box : the latter should be sufficiently long to leave 
au open space in the centre between the tops of their leaves 
or stems, not forgetting to have a slender batten lightly fixed 
over the tops of each tier, to prevent any undue friction. 
The many kinds of Vandas, as V. Roxlnrghiiy Bemoniy tereny 
eristata^ car idea ^ demijlora ; AerUies as A. ajfinej empum, earn* 
lescensy maetdomn, cpllmlricnm^ and also odoratum^ (as found 
in the Sal forests); Saceolabiiims as amjmllaceim guttatuni, 
Blumeiy viimaiamy glgantcim ; Acampc ; Kcnantherii, and in- 
deed all orchids affecting districts with well-defined seasons 
of rest and growth, may be safely exported in a dormant 
state, and as above recommended in closed boxes. On the other 
hand, those kinds which inhabit equable and humid climates 
and have thus no well-defined periods of rest, jnust be dilfer- 
ently treated. For such sorts, by far the best mode is to have 
the smaller sized plants established on flat pieces of wood pre- 
vious to their being packed : the box should be divided by 
slips into compartments of various width, according to the 
size of the plants, so as to keep the plants on either side free 
from each other, and all may be arranged cither in a vertical 
or horizontal position. On either side of the slip-boards, 
the plants, established as recommended, should be securely 
nailed: after which to prevent friction of the leaves and 
shoots, secure them longitudinally and transversely by bands 
of any soft material, ..when each board may be returned and 
fixed in its slide. A large number of orchids may be tliuS 
saff^ly stored in an ordinary deal box, constructed of planks, 
of say from threesquarter, to one inch in thickness. By this 
inode of packing, the following among other of our Indian 
brehids may be safely exported: — Tamla Cathcartiiy Deni* 
wniana} glganiea\ derides odm'alum (from moist forest habitats) 
mtenSy nobiley various EriaSy Cirrhopetalam and Cxloggnes y 
Vhalanopsiy 8:c, Again for CgprepidiumSy Anaeclochlliy 
BhysuruSy Georchisy Geodgera^y and the like, all the less de^* 
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licate sorts should bo spread out in anaiay verandah until 
tliey are quite* free from extraneous moisture. They 
should then be arranged in small bundles, or indivi- 
dual plants when of any size, and have their roots tied up 
in dry moss : they should then be allowed to remain in tlie 
shade in any dry and airy place for a few days longer, when 
they may be thus finally packed ; divide the bottom of the 
box into small compartments, with sides of from two to five 
inches or so high, according to the size of the plants : into 
each compartment, fix a single bundle or plant, as the case 
may be, filling up any vacancies in the sides with dry moss, 
and allowing the lt*aves or stems to project : slips of bamboo 
rolled in cotton should now be nailed over the tops of the 
(jompartments, so as to prevent the plants sliding out,* 
ill case of the box being turned upside down. A 
few inches above the foliage of Jbhis lowest tier of plants, fix 
a similarly prepared shelf, and so on until the box is filled, 
when all may be tightly closed up. For many of the moro 
delicate Anca3tochiIi and allied genera, it is fii’st necessary 
to have them established in small flower-pots, or failing these, 
the culms of bamboos cut into suitable lengths, and allpackfed* 
in Wardian cases for exportation. 

The best time for exporting orchids to Europe is the cold 
season, when they are generally in a dormant state : for the 
central and northern parts however they should not as a 
rule be despatched before the beginning*or middle of March. 
Thus despatched by stearn-ship via the Suez Canal, they 
are not likely^ to be injured by frost on tjieir arrival ; as 
they are very apt to be, if sent earlier : a slight frost is quite 
sufficient, it must be remembered, to destroy the contents of 
a whole ease. In importing the South American, and other 
ortihids from Europoi!, it should be so arranged that they 
arrive hCre from about the end of the hot, until about the mid- 
dle of the rainy season ; so that they may be* fairly establish- 
ed before the cold weather sets fti. They should bo at o^de 
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fixed, on blocks of wood, or planted in flower-pots, rather 
sparingly watered, and kept in a shady verandah, suspended 
over a gumlah or trough of water, until the new roots begin 
to protrude and growth commences; when they may be trans- 
ferred to the oiHjhid-house, and there treated in the manner 
above recommended for their conveners. 


Meinarks on the pruning of Tea, hg Georoe King, m. b., 
F. L. s., late Depufg Conservator of Forests, Kumaon. 

Although it is about a quarter of a century since its 
cultivation was begun in ihe North-West Provinces of India, 
only a few years liave elapsed since tea first began to be 
seriously looked upon as a garden crop, and to have the 
commonest principles of horticulture practically applied to 
it. * The idea that guided tea planters in these provinces 
for many years, appears to have been that tea is a kind 
of forest crop, on which high cultivation would be thrown 
away, and in fact that hoeing and manuring were likely 
chiefly to stimulate the growth of the rank grass and weeds 
that still disputed pcssession of the soil (usually only too 
successfully) with the Chinese exotic, to the success of which 
they were looking for the realization of their fortunes ! In con- 
sequence of their attachment to such ideas, they did not con- 
sider a practical acquaintance with farming or gardening 
as of prime imporiance in the manager of a plantation. 
Great energy indeed was often displa^^ed in planting out 
tea bushes, but none Avhatevcr in caring for them after- 
wards. Laissez faire was really the motto, and the prac- 
tice was thankfully to collect what seed and leaves the 
bashes might yield, and by the aid of a Chinaman, (who 
might 'or might not have had anything to do with tea- 
making in his*^ native country) to convert the latter into as 
good tea as possible. Among the ordinary operations of 
gardening in respect of which tea had been, until very 
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lately^ quite neglected is that of pruning y and on the rationale 
and practice of this I now venture to submit a few remarks. 

The tea gardens of the North-West Provinces are 
located either in Dohra Dhoon, a district lying at the base 
of the Himalayas on a plain about 2,000 or 2,200 feet above 
the level of the sea, or on the lower and outer ranges of the 
Himalayas in tlie provinces of Giirliwal and Kumaon, at 
elevations varying from prol)ably 4,000 to 7,000 feet * With 
a few exceptions not woVf.liy of mention, the kind of busli 
laid out in these gardens is the Chinese planted in clumps 
at distances varying from 6 x G feet to 4 x 4 feet. The 
appearance presented by many of the clumps of unpriined 
tea of various ages that may still be found in plantations 
in Kiimaon, is tliat of small stunted masses from 1^ to 2^ 
feet in height, and about 3 feet or a little more in circum- 
ference. If examin(‘d, each efump will be found to consist 
of some gnarled and usually liclion-covered .stems which 
give rise to a few crooked warty branches, that carry to- 
wards their tops a tangled crowded mass of short hard twigs, 
bearing some small leathery rather yellow-coloured leaves. 
A young healthy shoot coming straight from the roots is 
hardly to be found. At the aj)propriate seasons, this general 
appearance is modified by the presence of faint flushes of 
young and green leaves, by masses of flowers, and by loads of 
seed. Looked at from above, one of these clumps presents 

I * 

a rounded dense surfiice of small sliort twigs, and looks solid 
enough to afford a comfortable seat to a man of moderate 
weight ! It need not be added that the yjeld of useful leaf 
on an acre of tea of this sort is but small. The condition 
above described is in some respects an extreme one, and is that 
assumed by unpruned tea in the higher plantations on the 
kills, whore apparently the tea plant is fighting against 
heavy ofids in the matter of climate, and is in a state where 


* These heig1|te do not profAs to be exactly correct. 
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the Inlssez faire system of treatment is particularly iiiap})ro- 
priate^ jiiid wliere a little attention to otlu^r operations 1 k>- 
sides pruning (such as hoeing and manuring) would pro- 
duce the most marked effects. 

In the inoister, warmer, and in every way more genial 
climate of Dehra Dhoon, unpruned tea-c*Iui\ips* arc of greattn* 
size, and the stems and branches are less gnarled and lichen- 
grown. The leaves are also larger, and the flushes in the 
rains more vigorous. The yield 'of seed used in Dehra as 
in Kumaon to be large ; and this fact is (piite in accordance 
wdth general experience, for it is a matter of common observ- 
ation that many s})e(*ies of ])lants, when grown under cir- 
cumstances not natural and unfavourable to tliem, have an 
excessive teiuleney to run to seed, as if, feeling themselves 
to be in a dying way, tliey. were determined to do their best 
as an expiring effort, to continue a j)rogeny to another gener- 
ation. The appearance of untended tea in tlic higher jdau- 
tations of Kumaon is particularly suggestive of the existence 
of sneli a struggle for life against adverse circumstances. 

As long as tea-seed remained a marketable commodity, 
there was some show of reason for continuing a system of 
cultivation, or rather no cultivation, which undoubtedly 
favoured its production in quantity, tliougli the (juality must 
have been poor; and doubtless pruning would have been 
resorted to sooner, had the demand for seed (concomitant 
with the mania' for extending cultivation) ceased earlier. 
Both have now ceased, and such tea planters as still con- 
tiaue to carry on their gardens, now look to leaf, and to leaf 
alone, for their returns. Pruning has now begun to be 
generally practised ; and in Dehra Dhoon indeed, every plan- 
tation has been submitted to the knifi . The measure has 
not h6wever always been either wisely,, or well carried out. 
A few remarks therefore upon the facts and principles on 


* At preseut, liuppUi', only ii few siicli exist. 




85 


JReitiarh on the pruning of Tea. 

which tho operation ifi founded miglit he of use as guiding 
to a eorveet practice, and before going farther, it will be neces- 
sary to consider brielly the structure of the stems and leaves 
of plants, and their mode of nourishment and growth.* 

Tlie organs of Howering plants may be divided into 
J egeiaticc and lUprodiictlre, Tlie vegetative organs are those 
by wliich the life of the individual is sustained, and by means 
of which it grows ; they consist ot root, stem, and leaves. 
The reproductive organs '(consisting of flower, fruit, and seed) 
are concerned with the coni inuation of'the species by the produc- 
tion of other individuals, and they are supported by the plant 
for this purpose. It is with the former set that we are now 
chiefly concerned. The striudure of each and all of these 
parts (however much tliey may differ from, each other in 
texture and extcuMial a])pearance) is fundamentally the same. 
Each consists of an aggloincraf ion of vegetable cells. The 
vegetable cell, which is thus tho ultimate element of vegeta- 
ble anatomy, consists typi(*ally of a very minute spherical 
closed sac, with certain fluid and occasionally solid contents. 
It is in fact a liny bladder filled with fluids and solids, 
the membrane being thin enough to allow of the passage of 
fluid through it. Hut although typically sj)hcrical in form, 
cells are rarely so in I’act. Some are developed into ducts 
and cylinders of various sorts, for the transmission of fluids 
in the stem and leaves; others are lengthened out into 
spindle-shaped bodies, and made up Into small faggots 
for the Ibrmatiou of wood ; many are flattened into brick- 
like forms for the construction of bark, and into tiles* for 
smoothing olf the surfaces of the leaves; while an immense 
number are used as packing material or padding, and are stuff- 


* It has not bct‘n thouprht advisable to introduce more sdcntific 
matter 1;han was absolutely necessary: the account that fdllows of the structure 
and function of certain parts of plants, must therefore be accepted as only fi 
rough one, which does not pretend to 1^ complete. 
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in wherever there is a blank to be filled up in the internal 
structure of loaves. The pith of 3'oung plants 'is also made up 
chiefly of cells scpieezed into a variety of shapes by pressure. 
But modified as they may be in form and function, they all 
remain essentially cells, and while younjf, the walls of all 
have the property of giving passage to fluids and gases. The 
cells in old wood, however, are exceptions, as their walls hav- 
ing become thickened, and their cavities obliterated, they 
arc nearly, if not entirely, impermeabfe by fluids. 

If the stem or branch of a tea j)lant be cut across and 
examined with the naked eye, the following parts will pre- 
sent themselves. In the middle of the stem, if it be an 
old one, there will be seen a cylinder of hard wood;* 
outside this, a circle of green young sap-wood ; and encircling 
all, the layer of bark. When examined microscopiculty, the 
central cylinder of wood is found to be formed chiefly of spindle- 
shaped cells laid close together vertically, and with their 
tapering ends overlapping. In old \vood, as has just been 
said, these have become incapable of transmitting fluid, and 
therefore of performing any vital function ; and the wood 
formed of them is useful to the plant merely as a mecha- 
nical support. This explains how trees that have become 
hollow from the decay of the wood in the centres of their 
stems can continue, nevertheless, to throw out leaves, and to 
yield flowers and fruit. The stnicturc of the encircling layer 
of young or sap-wood differs in no w^ay from that of the hard 
wood, except that the walls of the spindle-shaped cells of 
which it is mainly composed, arc thin and pervious to fluids, 
and the cavities ol' the cells are themselves filled with fluid. 
In stems of plants tliat have not attained a sufficient age, 
no central cylinder of hard wood will be recognisable. The 

• In Bome tree* the lianl wood and sap-wood arc of dliferent 'colourn 
In Shishum (DaUtergia SissooJ and Khair f Acacia CatecItuJ for example* 
the former is dark-brown, the latter jel^w or whitish. 
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whole of the woody tissue will in sueli^ stems be found to 
consist of sap-wood, which will however be of greater density 
towards the centre. hen the sap-wood is cut across, a 
greater or less amount of fluid will at certain seasons exude, 
and this is the layer which, in the language of gardeners, 
bleeds” if cut while the sap is rising. Outside the 
ring of sap-wood is the bark which is composed of several 
layers, the inner of them being vascular and affording pas- 
sage to fluids, the outer mainly protective. 

The woody parts of the root of a tea plant, being in 
i^ality merely stems situated ninlerground, will be found to 
resemble tlie stem-proper in structure. Thc^real roots con- 
sist not of the woody parts which give mere mechanical 
support, but of tender fibrils which proceed from these. 
Tliesc fibrils are composed of ec^llular tissue permeable to 
fluids, and, as will be seen presently, they are the chief means 
by wdiich the plant collects its food. 

The leaf, which is anatomically but a flattened expan- 
sion of the branch, and wdiich retains an organic connection 
with the branch, eonsisis of a mass of loosely packed cells’ 
confined between two cellular membranes (which form' the 
skin oil its upper and lower surfaces) and penetrated by 

spreading bundles of fibres and vessels the so-called veins” ■ 

derived from the branch. These loosely packed cells, 

as well as the vessels of the leaf, are freely permeable by fluids. 
The root, stem, and leaves of which tlietabin^e is a rough ac- 
count, form the organs of a plant^s digestion and assimilation, 
and therefore of its growth. The materials of its food imist 
now be considered, and also the mode in wliich these materials* 
arc taken up and digested. 

Plants cannot take in solid food. Whatever they absorb 
must be oflered to them, either as a fluid or as a gafe. The 
gaseous food of plants, in as far as it is absoidied in the state 
of gas, may be omitted frqm particular consideration at , 
present. It is in the form oij fluid that the great bulk: of 
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their footl is takeu^ up. This fluid consists of the natural 
moisture of the soil, and of the various salts of the earth 
and of manures which that moisture may hold in solution, 
and is absorbed by the delicate root-librils which radiate in 
all directions in search of it. Collected from the soil by the 
fibrils, this undigested fluid is coiidncted to the stem where, 
avoiding the hard heart-wood, it passes into the i)art described 
above as the young or saj)-wood layer, and, transmitted from 
cell to cell, passes upwards through the main stem along 
this layer, enters the corresponding layer in the branches, 
and finally reaches the flattened expansions of these 
W’hich we call^ leaves. This ascending undigested fluid is 
known as the crude sap. Having reai'hed the leaves, 
and there becoming exj^osed to the iiifliienees of light 
and heat, this sap parts with a large amount of water 
by evaporation, and undergoes^ certain chemical chang(»s. 
Thus altered in character (and as it were diyesled) by the 
processes to which it has been submitted in the leaves, &e., 
the sap is now* no longer crude, but has passed into the 
condition in which it can be directly assimilated as nourish- 
ment by the cells of the plant. Up to tliis point the sap 
had been transmitted upwards in obedience to certain phy- 
sical laws, and during the upward passage, probably no 
nutritive function had been fulfilled by it. Before parting 
with the fluid which they have thus elaborated, the leaves 
retain as much of it as*, they recpiire for their own Jioiuish- 
ment and growth, and tlie remainder tlu*y return to the 
branches and stem, mainly*^ through the vascular tissues of the 
inner bark, e?., thfc ring immediately outside the cambium. 
Passing downwards through these vessels as its main 
channel, the elaborated sap is distributed lo all the grow- 
ing parts of the branches, stem, and roots,^ and in fact affords 

• The growth of the young wwkI tjikos place* at its cir<niiiiWe*nco 
and the growing layer is ^aiown to Imtunists as the cambium. This layer is 
also charged with descending sap. i 
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to these, as to the leaves, the materials of* their nourishment 
and growth. It is thus clear that the leaves are organs of 
very great importance in the econt>my of a plaut^s life, and 
indeed in the mutual interaction of these and of the roots, its 
life may be said to consist. The truth of this is well illus- 
trated in the structure of the seed, which, in the class of 
plants to which tea belongs, contains the rudiments of two 
leaves and of a root, with sometimes a little store of nourish- 
ment in addition. The* parent plant supplies these to its 
olfspring to enable it to start in life, and the very first thing 
that offspring does, when, in the act of germination, it begins 
life on its own account, is to send the two embryonic leaves 
upwards, And the embryonic root downwards, and so begin 
the mutual process above-mentioned, and thus become a living 
thing. 

The evaporation which takes place in the leaves, con- 
sequent on the exposure to the air of the crude sap in them, 
is a potent cause* of the ascent of that sap in the stem, 
and of its collection by the roots. As long as the leaves 
remain green and healthy and continue exposed to air and 
light, so long will the roots go on collecting from the soil, 
fluid which the young wood of the stem will transmit up- 
wards in a steady stream. The vigour of the one process 
is accurately proportioned to that of the other. The roots 
will not long collect, neither will the young wood of the stem 
transmit, fluid for which there is no dem&ud in leaves above. 
If from any cause the demand made by the leaves should be 
suddenly reduced, (as it would bo by the rem^oval of branches 
in pruning), the supply of sap which had been collected 
to meet the previous demand would thus become excessive. 


• An excellent idini of the influence that is exerted on the ascent 
of the sap in the stem by fts ovaporatiou in the U*avcs is obtained fnm\ the 
results of I)r. Hale's exiterinicnts. He found, for instance, that the evaporation 
frtmi a cabbage t)f medium size amounted', during twelve hours of a summer 
day iu Britain, to uiueteeii ^uuees. 
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and the excess would be ^ot rid of either by the discharge 
known to gardeners as bleeding/^ or, Iw the plant making 
an elfort to utilize it by rapidly putting forth new shoots 
and bninches. Suppose for instance^ that a tree in full health 
and vigour be cut down close to the ground ; either of two 
things may hapj>en, the sjip in course of collection by the 
roots will either simply run to waste on the surface of the 
cut stem, or a growth of young shoots will spring up round 
the rnaigin of the stump, or froui the underground stem. 
Shoots originating iu this way are known in Forestry as 
coppice, and the vigour and rapidity of growth shown by 
many of them, though often surprising, is easily explained 
when we consider that they are nourished by a root-system 
calculated for the leaf-system of a tree. If shoots arising 
in this way be persistently cut down as fast as they appear, 
and the root-system be thus deprived of all demand for its 
collections and it were of all objcc't in life, it Avill soon 
decay and die. It is needless to say that, on the other hand, 
the growth arid vigour of the leaves arc modified by cireum^ 
stances affecting tlie roots, and that any injuiy to the latter 
soon tells upon the foi'mcr. 

Let us now consider for a little what the systematic 
‘^plucking” of the tea plant rciilly amounts to, and what it 
is that the planter demands of the bushes hi his garden. 
In the operation of plucking,” the plant is regularly de- 
. prived, during the sodson of active vegetative activity each 
year, of its young expanding leaves, and of the growing 
extremities of. its^ braiiehes. In otlicr words, it is systematic 
cally deprived of the parts that are at once the organs of its 
digestion and the instruments of its growth, as fast as it 
provides itself with them. Were the deprivation complete, 
the plant would simply die. But, evwi in the most over* 
plucked plantations, it is only partial. Not only however 
does the planter «i;hus continuously deprive the plant to a se- 
rious extent of the very orgalis of its life; and growth, but he 
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dcinan(l.s that it shall contiinie for a seriesiof years to he sub- 
mitted to this jU’oeess, and still to continue healthy and vig- 
orous, or as he phrases it^ to give good flushes/^ Observe, 
too, the kind of leaves that the planter chooses to pluck. They 
are not old mature loaves, whose vital functions arc sluggish- 
ly performed, and whose best days have past. I'he Tea plant 
being an evergreen, a large proportion of such might be 
removed without injury. It is not these, however, that arc 
taken ; but the young and growing, in which sap circulation 
is I'apid and free, in which the vital processes are carried on 
with vigour, and to which the young branches bearing them, 
and indeed the whole idant, look ehieily for the materials of 
life. Where, as in the North-West Provinces of India, the 
planter has asked the ])lant to yield up these for a succession 
of years, while he on his part has given but small help iu 
the w^y of manure and tilhjge, and denied even the cheap 
aid of the pruning-knife, it is not to be wondered at that 
tea planting has proved unsuccessful. 

Inasmuch as the plant is a perennial one from which 
are annually gathered the majority of its growing leaves, 
the tea crop diflers from every other with which we arc fami- 
liar, except perhaps mulberry, which, as food for silk-worms, 
is also grown for its loaves. Most garden vegetable crops of 
which the leaves are the parts gathered, are the produce of 
plants which are ex]^ectod only to yield a return to the grow- 
er once ill their lives, (<?. y.. Cabbage); or a*return for a short 
season, [e, y., BrusseFs Sprouts), and then to die. They 
therefore ])rcscnt no ])arallel case to that of tea.^ The returns 
desiderated in oilier perennial cultivations than tea, are usual- 
ly flowers or fruit, (or what is the same thing — seed), but ne- 
ver young leaves. Now the bearing of flowers and fruit is the 
natural consummation of a planPs life, and the removal of 
these after they have been produced does no harm to the 
producing plant a% an individual^ (on the contrary often bene- 
fits it), although the ^ct aflects i^ts possible posterity. It is 
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true tiiat, in order to force it to bear unnatural quantities 
of flowers and fruit, or flowers and fruit possessing unnatural 
qualities, tlie horticulturalist often exposes a plant to treat- 
ment which is injurious to it as an indicidmly and which lends 
to premature old age ; at the same time it is treatment, which 
as regards flowei-s or fruit, is the most advantageous. In con- 
trast to this is the action of the tea grower who, by the very 
collection of this crop, necessaril}’- exposes his plants to treat- 
ment which, as regards a continaation of that crop, is 
disadvantageous. 

’ In the cultivation of almost all kinds of fruit trees, the 
operation of pruning holds a prominent place. The problems 
respectively presented to the European grower of fruit and 
flowers, and to the Indian cultivator of tea being different, 
it is only reasonable to expect that different methods of prac- 
tising that operation would be advisable. The general prac- 
tice of pruning as carried on by Eluropean gardeners, is how- 
ever founded, for the most part, upon a knowledge of the prin- 
ciples of vegefcfbie physiology, and it is therefore also reason- 
able to suppose that Indian tea growers might have learnt a 
gobd deal, on the general subject of pruning from £uroi>eaii 
waiters on gardening, even although not venturing to put 
their plantations under the chaige of practical European 
gardeners with full powers to do as they might deem best. 
Until within a year or two ago, however, the only kind of 
pruning attempted <ii the tea gardens of the North-West 
Provinces was the removal of wood actually dead, and the 
application on rare occasions of a hedge clipping-scissors, 
which delicate implement used to l>e entrusi;ed to a native 
gardener (malee) with orders to reduce by its means certain 
bushes to a particular height, a stick of the Required length 
being given to him as a measure. Indiscriminating treat- 
ment like thi»is the kind of pruning to which a few «. gardens 
in these province used now and then to be submitted. Ra- 
tional piamiDg involves coufiideratiou and seleqtiou; and each 
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bush ought to be treated according to^its own individual 
condition, and Miot in accordance with a' rule of thumb laid 
down for an entire held or garden. It is only certain stems 
and branches to which, as a rule, the knife can be applied with 
advantage, and these for the most part are the ones that 
afford the most marked examples of the nathral effects of 
plucking.” Now if we think of the matter for a little, the 
process of " plucking” will be seen to be really of the nature 
of pruning^ and to recommend pruning as a cure for the evils 
of plucking, may therefore appear paradoxical. To explain 
the seeming paradox, let us consider briefly the appear- 
ances presented by a young shoot of tea before it has been 
deprived by the plucker of its tip with the three or four leaves 
or leaf-buds born thereon. Such a shoot bears on its entire 
length, let us say, ten leaves, and at the point where each 
leaf springs from the stem {L e., at the anciiy* there lies a 
small bud. Each of these buds is capable of development 
into a lateral branchlet. In a branch bearing as we have 
supposed ten leaves, it is not probable that, were things left 
to their natural course, each of the ten axillary buds would be-* 
come developed into a lateral branchlet. When however the 
growing point of the shoot is removed, these axillary buds are 
stimulated by the ascending sap, and most of them expand into 
lateral branchlets, and these being in turn topped by the 
plucker their axillary buds arc stimulated, though in a less 
degree, into expansion into branchhts,* and so on. The 
vigour vrith which lateral branchlets follow on "plucking” 
or topping the leaders, diminishes regularly with each repeti- 
tion of the process, until after a few years*of such treatment 
a period of nearly complete stagnation is reached, and the 
original ten-leafed shoot with which we started presents the 
appearance of a tough greyish-barked and often gnarled stem^ 
bearing at its top a dense collection of small vary twigs, which 

n Derived from the word tho arm«pitr 
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carry a quantity of small thin tou^h leaves totally unfitted 
for manufacture into good tea. Tliese twigs imoreovcr are of 
such low vitality that when topped they hardly respond by 
tlirowing out fresh lateral shoots or flushes.^^ This is the 
kind of stem of which the clumps of unpriined tea already 
described consist. The reason of the smallness and non- 
activity of the leaves upon these briish-like masses^ is simply 
that they have increased in number out of proportion to their 
means of nourishment. The stem, . through the sap-wood 
layer of which their nourishment is transmitted, has not in- 
creased proportionally \Vith the number of the leaves which 
have been forced into existence by the operation of plucking; 
and it is a physical impossibility that, through the layer of 
sap-wood in the stem, there can be transmitted enough sap 
to support many young leaves, in addition to the old ones 
with which its top is crowded. Were such a stem left to 
itself, and all plucking suspended for a time, it is probable 
that in some cases an equilibrium would be established be- 
tween the leaves and sap-wood, and that the latter would 
again become extensive enough for the transmission of sap 
suffi^jient to support a natural succession of young leaves, or 
in other words, to " yield flushes.^^ But the process of reco- 
very would involve time, which to the tea planter means 
money. A quicker way therefore of obtaining leaf must be 
tried, and this is found in pruning off* the profitless wiry 
spray with which the, stem is crowned, so that the sap trans- 
mitted upwards may cease to be dissipated away in the sup- 
port of leaves which can never be made into tea, but which 
9S long as they remain on the plant must have their needful 
supply of sap ; and further, that the sap may be directed into 
the new shoots which the plant may be exi>ected to thirow 
out after the pruning. It is thus that pruning becomes 
*the necessary sequence of plucking, if healthy young leayeslit 
for tea-making arc sought to be continuously produced. The 
end in view should never be lost i^ight of when using the knifei 
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ibr the mere meaningless mutilation of a plant by its *appli- 
cation is quite a*s likely to be hurtful as not. 

It is extremely difficult to get native workmen to under- 
stand the kind of stems and branches they are to remove, 
and it will require much ingenuity and care and incessant 
watchfulness on the part of a manager to keep them from 
doing harm. As is the case with many other matters, it is 
infinitely easier to prune badly than to prune well ; but there 
are few operations where the difference in results between 
bad and good work is more striking. In order to prune 
really well, eacli clump ought (as has already been said) to 
be treated on its own merits ; but as it is pretty nearly hope- 
less to think of getting native workmen who are capable 
of doing this, it would ho necessary for the manager, (after 
having clearly defined to himself what it is that he wants to 
effect, and the best way of dping it), to give his pruners a 
general idea of the kind of measures suitable for each patch 
of tea in the garden as they come to go over it, illustrating 
to them practically what kind of stems and branches should 
be cut quite away, what kind should be merely trimmed, 
and what left entirely untouched. . 

It might be safely impressed on tea pruners as a funda- 
mental maxim, ihat old wood. Is to he cut away within a few 
inches from the root, for it will generally be found that such 
wood bears no leaves of which good tea can- be made, but 
merely the small thin sluggish sort that are carried by the 
broom-like masses of spray already described. As a rule 
then, the best thing that can be done with hard old sterna is 
to cut them off low down, in the hope that fresh new shoots* 
may as a result spring from the root, or from the collar as 
gardeners phrase it. By the removal of these, not only are 
a quantity of useless leaves prevented from preying on the 
sap, bat light and air arc secured for the young shoots that 
will spring up. In old unpruned plantations, or on such as 
Lave been overplucked, the proportion of such biwm-bearing 
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old steins is very gr^at. Clamps formed of them are often vety 
handsome and healthy lookings and thus are <very deceptive^ 
If a large clump be entirely composed of such brooms^ it is 
a question whether a certain number of them should not be 
spared until a succeeding year^ to carry on as it were the 
life-work of the plants^ and not to trust entirely to the new 
start in life which a clean sweep of all would necessarily in- 
volve. When we consider the influence that leaves have in 
promoting the Collection and transmission upwards of the 
crude sap, it does appear more rational to leave a certain 
number of these old stems for one season, so that by their 
means sap may be attracted and elaborated for the benefit of the 
young root-shoots which maybe expected to appear as the suc- 
cessors of the stems that may be removed. Stems thus spared 
ought however to be cut away in the next year, by which 
time the young shoots wUl have acquired some size, and will 
carry a number of leaves. If the mode be adopted of at once 
cutting down {o the root tlie entire clump, the pruner of 
course accepts the chance of the roots sending up no young 
shoots at all, and therefore dying, a result which for reasons 
above explained is quit? possible, and the possibility of which 
should always be borne in mind. 

In tea growing in unsuitable localities or in poor soil, 
and in tea which has been prematurely plucked, it is often 
the case that each stem in a clump represents a plant, (in 
other words that » phint consists of but one stem), and to 
prone entirely away such a stem would therefore be to cut 
down or coppice an entire plant, which as we have just seen 
.is to run the ri^ of killing it. A wise precaution in 
dealing with such weakly clumps would be, JirH ip deep-hoe 
and manure the soil round them, so as to get them into a 
little better heart, then to prune gently, and finally to cut 
down by the root during the succeeding cold weather. ^ It is 
of asQVffae a question whether it would not be cheaper in 

jit. ^ 

dediog with Buch onhealtbjr tea to roa all rieks, and to 
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cut it down to the ground at once. , ^ 

Tlie old haitl stems of which we have been treating, may • 
easily be recognised by the appearance of tlieir bark, which, 
often gnarled lichen-grown and warty, is always grey in colour. 
Younger stems, on the other hand, arc of a brownish colour,' 
and oiton marked with dark lines. If a clump is vWy thick and 
close, and the young stems are twiggy al>ove and yield small 
leaves, some of them may be cut away by tire root, but the 
majority of young stems should, as a rule, merely be trimmed 
a little by being relieved of their most wiry twigs. 

In many clumps, there will be found springing straight 
from the root, a few long lanky shoots, which bear their 
leaves far apart and do not branch. These have probably 
been unnaturally drawn up” owing to want of air and 
light. They are never likely to be of much use, and, if in 
the way, should be removed. , 

Young and vigorous stems ought not to be touched 
with the knife. 

It is not necessary to go into details with regard to the 
treatment of younger clumps of tea which Iiave not been 
over plucked, and which therefore do aiot abound in broom- 
bearing stems. ^ ' 

The general principles already insisted upon should be 
carried out, and after the pruner has finished with it, each 
clump ought to consist of young hs^althy stems with fresh 
looking barfe which do not branch *tod much, nor end 
in the wiry spray so often alluded to. The height and cir- 
cumference of clumps will de^iend on their age^ and on site 
«juid soil. Each clump should be open and sparse enough • 
to admit air and light to its centre, and no particular form 
should be insisted on as a pattern to which all are to be made 
to conform. Each should on the contrary be of the form most 
8uitable«to its condition and requirements. Experience alone 
will teach the comparative severity or lightness of pruning 
which will be most advantageousito the different varieties of 
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the plants and in different soils and situations. Generally,, 
pruning should be done when the sap is down and the plant 
is at rest, which with the tea plant is the case in the cold 
weatiter. The rains having ceased, and the ground during 
the early part of tlie cold weather having been deeply hoed 
and manured, whatever pruning is contemplatied ought to be 
b^^n at once, and finished with'all convenient speed, so that 
the plants may have time to recover themselves before the 
sap b^ns to rise and the flashes to.Appear. 

The frequency with which this operation is to be repeat* 
ed must be determined by the condition of the plants, but 
probably a light pruning would be advantageous every year, 
if it could be managed. 

Pruning such as has been recommended cannot be prac* 
tised successfully on one set of bushes for ever. A time must 
arrive when they will cease to respond to the calls upon them, 
and to b^n to yield but poor and small leaf, and little of it. 
Entire exhaustion will eventually follow, but we have yet to 
team how l<nig under such a lystem they will continue to 
yield ^ofiUAlg. With generous treatment they may, proba- 
bly do so until they are 15 or 20 years of age, or even older ; 
but the wise planter will provide for the future by laying 
down year by year new patches of bushes to succeed the old. 

It has not been the object of this paper to treat of otlxs: 
matters connected with tea cultivation. 1 would merely 
any in condusioa, 4hat to ensure success, pruning must go 
hand in hand with deep hoeing, careful weeding, and manur- 
ing. If these, the essentials of all gardening and fiurming be 
attmded to, and ‘intelligent efibrts be made to' get good se^ 
for the future by rigidly selecting the best bushes as seed- 
■'bearets; if a system of closer planting thsm now prevails be 
ail<^ted.i if rational plucking be practised; and increased ome 
he takm in the manufacture for the market ; there .is eveey 
reanm to. believe jhat tea growing in the North- West Provinces 
xkf ' may yet becomef a great ami sueeessful enteipris^ 
Maich, 1871. 



Itandoin notcB about G({ydeM: by Major T. M/ Shellet* 

It may be fairly conceded that our public and private 
^ardene are in a very bac|{:ward state ; there are exceptional 
but as they do not prove the rule we may be pardoned for 
taking a general view, especially as the object of these notes 
is to promote their improvement. 

Looking around on all sides, wc cannot shut our eyes to 
the fact that they have not kept pace with the times, neither 
have they met the requirements of the land we live in. In 
many stations there are rooms for assembly, and subjects for 
discussion take a wide range, sanitation, road, schools, muni- 
cipal works, imperial works, and wc might add topics '^ad 
infinitum,^' but we never hear a subject proposed, tending 
to the improvement of our gardens or the education of our 
gardeners. We find men providing, with a keen discriminar 
tion, wines for their table, searching the recesses of cellars, and 
content to pay any demand for a high class article ; we hear 
the highest encomiums upon the wine, we see the overgrown 
turkey and the nnder-gtown potato, we see the contents of 
several late hermetically sealed tins, bi^ we never hear the 
question asked, how is it that our vegetables are the least 
enjoyable portion of the meal I To say that India cannot sup- 
^ly us with goCd condiments, is a fiction ; but* to say India 
mUnot, is a truth alas too true ! 

We will touch gently upon the subject of gardens, as 
we hold an opinion that they have no deep root in the 
lions oj^ the multituife : they are like young vines, they want 
all the attention and support wc .can give them. Let us visit 
ihe .garden of oiir neighbour, w^thno view to. criticism bnt 
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for information ; y^e walk round his many and see modi 
to admire, we know him to be a pains-taking man, eveiy 
thing is in order, the virat has given us pleasure, and we tell 
Mm so. He replies by praising his malee and attributes the 
success to strict attention to orders, and having gained the ad-^ 
miration of his friends with s(»nething to shew fot his labor, he 
rests satisfied that nothing furthei' is necessary. But we think 
that idmhhe has thus gathered his fruits, he has another duty 
to perfimn; he hits to explain the cause of his success, but this 
is left undone, he takes no pmns to instill into tbe gardener’s 
mind why he has sueoeeded, so that the gardener cmi never 
reveal his experience and too often tiiinks vfh&a he can, that 
it is his master’s secret, so he in his turn rests contented be- 
hevingthat the garden is for his master, its produce for his 
table or that of Ms friends. Thus some of the finest garden 
productions, snfiieien^ to exiie admiration and wonder, and 
their lessem-teaehing mission, and what might have done 
good to many,' is lost beyond recalling ; and science, who has 
proved her principles, lapses into oblivion until again called 
forth ‘by' experience. 

From private gardens India has received some of its 
grandest additions to agri and horticulture ; taste brilliant 
and choice has guided the amatcuris selection, <uid the 
result has been additions to health; comfort, and science; 
’ but as a rule these g^ardens are too exclusive ; the seasons 
come> the seasons>go, seed succeed seed, and like begeteth 
like, and there is no general good; for all that is done 
is* contained in a ring-fence, of wMch the outsiders knew 
nothing. This style of gardening in a country well stocky 
and replete might be tolerated, but this selfish view is one 
cause of our present indifferent gardemns ; we must abolish 
this ring-fence and let our friends and foes, if you will, see 
what tiie earth, ean bring forth by the laW of man. « 

- X«t us now^ speak of publie gardens and see how thmr 
present system df working is compatible with the advancement 
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of horticultttie. We may diinde this BuJ^ect into botanical 
gfardens, gardens partly supported 1^ go vernmeDt^ and tiiose 
entirely dependant upon their produce for support. Qur botaai* 
cal gardens, under the direct control of government, are models 
in themselves, as far as the purpose for tvhich they were intoad* 
ed is concerned, as living museums of instruetion; bat . we 
very much doubt if the ohtlay expended upon them bears^a 
high fractional comparison with the good they are supposed to 
do. To mak^ these gardens tasteful to our native stadMats, 
we must establish a botanical class at all our great Indian, 
colleges, and when studaats have learnt the theory, let them 
as a part of their course visit these gardens for practical 
study. But wre we not treading upon financial soil in expecti 
ing government to furnish the outlay, especially when we see 
men like Hatton and Pogson ready to publish practical know> 
ledge gained in the country for the* benefit of government, 
and the population, quietly shelved with '' govemmmit declines 
at present,’’ or in its munificence is willing to pay for 5 or 6 
copies. We can fancy the utility of 6 or 6 copies Ibr the whole 
of the government gardens of British India, and wo <iMi also 
imagine the disgust of scientific men pt so indignant a I^cp- 
tionof valued time and labor condensed into pages of valmmle 
information ; the whole to be lost to the world for the sake of tiie 
“ comptant.” 

Let us pass by these gardens to gardens partly suppeift^ 
by government, not of a botanical nature : these may now 
engage our attention. We decline to enter into any contro* 
versy whether the sum allowed is sufficient or insufficientifor 
_^ny practical ’good ; we simply take thenl as we find them* 
usually. The garden is under a Secretary or President chosen 
for his social position, and frequently because no one else will 
give the time and labor necessary for the general wdfmp of 
the garden with special reference to its paying capabilities. 
About the last question asked is, has tiie pijoposcd President or 
Secretery any’ gencial -knowl^^dge of gardening? Is.heac- 
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jaunted with the he ia about to tahe under hia protcetion ? 
Haa he any horticultural .taste ? Were these and aimilar ques- 
tions to.be asked, and the election to depend upon the answers, 
the gardens, would be no losers. 

How (dten have we seen seed of the finest kind imported 
by men who have made the climate of India their long study, 
so that seed and climate should work together in unison, ut- 
terly destroyed by men ignorant of all that relates to its cul- 
tivation. As mil might. the sower. expect to gather figs 
from thistles,’' as to try and make a season for his seeds, in 
place of suiting his seeds to their season. Xet it not be under- 
stood that general incapability is supposed to exist to such a 
normal extent, that light and darkness are balanced ; this 
would be unjust. Descending from great to small with an 
abrupt step we alight upon the working gardener; he is gener- 
ally from the home country, not imported for the important 
duty he undertakes, but remiited from Recruits, a class little 
given to horticulture ; we will admit he may have served his 
full period of service or bought his discharge, if the former he 
smnts rectet experience for his labor, if the latter, and worth 
having, Ae may be an acquisition. 

The source from whence the head gardener is obtained 
is named merely to shew how far from the fountain head it 
is possible to go for labor, before the expense is thought 
worth incurring for obtiuning a good practical man from one 
vi. the numy large nuK^ries in England. We thus see that our 
ptdbUc gardens above noted must to some great degree depend 
upon the uneducated malee for their existence, and so long as 
>he.can give subscribers vtdue for their subsmptions, all goeg^ 
wdbhut where is the improvement for the Government putlay, 
and how -fw does it extend beyond the limits of the garden 
wdls? . . 

' - There is'another class of gardens to notice, the self-sup* 
perting^^; they ore well worth a viut and extremely interesting, 
as tfaey are worked to suit the ^nununity around them, bhdk 
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or white ; there is a basmess look in each |;ed devoted to busi- 
ness I in the water courses may be seen a few native flowers for 
^rlands; roses here and thcre^ with a hubble-bnbble stowed 
away in a private spot known only to the initiated. In the 
strict growing season supplies of a kind are abundant, .and the 
garden is etpial to the demand, as' c^tun portions are culti- 
vated to be ready for consumption monthly, consequently 
there is a silvery stream running into the exchequer advantage- 
ous to the owner. We find this has been going on from time 
immemorial, little or no innovation is sanctioned ; new seed has, 
by dint of favor been introduced and made over to the malees 
trinity,-— black earth, water and kismut! carefully cherished in 
a remote corner where the foliage is the thickest and darkest : 
death comes to the rescue, which is a snfiicient answer thtt the 
soil and climate are unsuitable. This kind of money-culture, for 
we find it hard to give it a better name, is what we daily see 
in our several stations, and how few are there among us who 
will try to elevate and improve them. The common saying “ tis 
not my business” is soon the common thought, and the com- 
mon thought leads to indifference. Thus society is content 
to receive small under-grown ill tasted, supplies, because igno- 
rance is allowed to reign. 

Having seen the short-comings of the gardens of In- 
dia, also the little encouragement to be expected from Govern- 
ment and from the multitude in general, it is clear that it be- 
hoves those interested in their general welfare to take steps 
necessary for their advancement : therefore to those entrusted 
with the management of public gardens we would si^r, if it is 
^ssible, by all means import European supfirvisors ; let the eye- 
no longer see choice exotics, able to live, and glory in their trans- 
portation, Me and pass away, because all concerning them is 
unknown j do justice to the garden, and see if theoretical, prac- 
tical, jind linguistical talent will not raise its standud,— for 
one thing is certain it cannot lower it;— let it be known wide 
and far that naUves may com^ and learn from experience, 
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a$ t^ey have little fjdtii in theory; and they will hot be hack* 
ward in throwing bread upon the waters^ to reap the &nit tliere- 
of fi>r their osm benefit/ and those of their fellow countrymen. 

Again, institute station societies, hold meetings and 
exhibitions, reward merit, let the most successful producer 
know that Ifis talent is appreciated, and warmly applaud 
those whu have made honorable attempts; then and not till 
then may we expect our gardens to be what they ought to 
be,— Grand Exhibitions of reproductions. It is written “ be- 
hold I have given you every herb bearing seed which is upon 
the face of all the earth, and every tree, in the which is the 
fruit of a tree yielding seed, to you it shall be fur meat.” 


Report ou tie germination of the Vegetalk Seeds imported Ig 
the Society in lS71;£y Jouil Scott, Esq., Curator of the 
Royal Botanical Garden^. 

. With reference to the vegetable seeds which yon sent 
me for trial, 1 have pleasure in submitting a tabular state- 
ment of the results, these summarised show that of the 6.5 
kinds supplied by Messrs. Barr and Sugden the germination 
is 17 at 15 per cent,, 18 at 41*7, lo at 67*5, and 20 at 91* 
Those from D. Landreth and Sons comprising 41 sorts, afford 
S at ISjMT 9 at 42*7, 11 at 65*10 and 16 at 93*12. 
The results ate Ihud I think veiy satisfactory, and this the more 
espeeially. in taking into consideration the late extreme hu- 
midify of the atmosphere : such conditions being much less 
‘^torable to the "germination of seeds from temperate clia^ 
nt^ than 'the dry though higher temporatnre of the hot 
sdismi, 
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From Messrs. Barr & Sugden. 
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A simple and svnessfnl mode of propagating Thnts; hy 
Coix)NEL C. S. Ryder. 

c 

I note that in the list of cuttings available at the Botani- 
cal Gardens, jmblished in the .Tournal, it is mentioned that 
the Bongainrilleas among othem will only strike in sand 
beds under glass.’ 

. I found the following plan perfectly successful at this 
station. 

In the earlier part, and ahont the middle of the rains, 
I got small baskets, the same as the coolies use for carrying 
earth, filled them with good earth from the gaiden, and placed 
them in the verandah on empty flower pots or on three bricks 
each. I then pht the cuttings iu about two inches apart, not 

I 

using the very young ends of the shoots. They wore water- 
ed twice every day and, as a rule, every one succeeded. I 
found that the baskets succeeded with cuttings of all kinds 
especially heliotrope, . verbena and lobelia ; geraniums never 
failed, and I havfe no doubt that the plan would succeed with 
many plants which have been difficult to raise from cuttings. 

I believe that the success is due to the perfection of the 
drainage and the free admission of air to the soil. 


, * The Gaedenee’s Note Book, No.’ 16. 

Note on the culture of the Strawberry at Morar ; by Major 
T. M. Shelley. 

» You ask .me for a note upon my success in strawberry 
growing, and I l^ve much pleasure in giving it. I had been 
duly warned and cautioned by residents, that It should not sue- 
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Culture of ike Strawberry at Morar, 

ceed^ as so many had fidled^ one gentleman telling me lie had 
tried five thousand plants^ and had succeeded in saving three 
in /owe/ rather as curiositi^ he looked .upon thani th"" 
as plants able to produce so agi’ceable a fruit. Setting aside 
the caution, I obtained plants from the Hills at their season 
of rest, consequently had no difficulty in bringing them to 
Morar. I planted them on ridges five inches high, using no 
manure of any kind on account of the white ants, and watered 
freely every third day. The plants were placed nine inches 
apart, flourished and fruited well, giving out an abundance 
of suckers, in April. About the middle of May the hot winds 
and white ants were the means of several fine plants dying. 
To remedy the first evil I covered them with jhamps, and for 
tlie latter evil I watered freely daily. These two precautions 
had the desired effect, and my plants are now in robust condi- 
tion. I purpose taking the plants up, as the rains have com- 
menced, and packing them tightly in half tubs under shelter 
in an eastern aspect, to prevent the rains rotting’ them off : this 
step I was advised to take by Mr. Doddridge of the Agra 
gardens, who has learnt the lesson by actual experience, and 
I have no doubt of its wisdom. I would recommend growers 
to avoid the Hautbois as it usually proves sterile in the plains 
running to loaves. To those who have faith in manure for 
the Fragraria vesea, by all means let it be liquid, and to 
make certain of strong young plants, nip off the runners 
when they exceed three ; at the time thp plants are about to 
put out mnners, fill up the trenches with light sandy soil mix- 
ed with a little leaf mould. This enables the young plants 
to strike quickly, giving no encouragement to white ants to 
pay a visit : and lastly water freely, and plant out about the 
20th October on ridges. 



Notei m a Jlowerhff plant of Vanda Batmanni, on fowmng 
^emens of Armdina hambntafolia^ and on Bendrobiwn 
Andenonii; by John Scoit^ Esq. 

Vanda Batemanni has now flowered with us for the first 
time, and I have much pleasure in sending you the large and 
handsome specimen for exhibition at your next monthly 
Meeting, on the 13th July. You will observe how distinct 
it. is from any of .the other species with which we have any 
acquaintance ; and from its rarity here, it may be well to 
put on record the following description of the specimen : — ^It 
is a stout erect plant, 42 inches high, giving ofi* from its base 
several elongated and very thick aerial roots: the leaves regu* 
larly two — ranked in 6 pairs ; somewhat curving sword- 
shaped and keeled, obliquely emarginate and obtuse, of a 
firm, thick and leathery texure, and from 12-20 inches in 
length by li,in width. Thb flowers are home on a stout, 
elongated and erect, axilliary raceme — 38 inches high and 
bearing 18 flowers,: the fully expanded flowers are about 2i 
inches across; sepals somewhat wedge-shaped, obtuse of a 
firm leathery texture ; bright yellow, and freely spotted with 
pale crimson in the front, while the back is of a clear pur- 
plish violet colour; the lip somewhat scimitar-shaped with 
a hooked and acute apex, of a similar but deeper colours than 
the back of the sepals ; the base saccate and auricled with 
a white and violet. tinged heel. The flowers are very lasting; 
the lower ones on the raceme having been already expand- 
ed^ about a month and % half. The simplified 

structure of th6 Iw-vermost flower on the raceme* is noteworthy: 
obwrve tlmt the perianth consists of two whorls, each having 
a single pair of opposite segments ; whereas in the normal 
state each is composed of three segments, and one of which, 
in the inner whorl, is the curiously-shaped lip. In the^ above 
abnormal state we find that the two lateral sepals of the 
outer cisde ^ iioAed to each other throughout their whole 
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Noi^ on Vanda Batmanni, 

lengthj and are opposite to the upper or^anteriorsepala: in 
the inner circle 'the lateral petals are opposite and the odd one 
or lip is entirely suppressed : the column is also much re- 
duced in size, the pollinia nearly abortive, the caudicles and 
discs being however perfectly developed. 

^^The honour of discovering this splendid thing, "~writes 
the late Dr. Lindley,—- is *due to M. Gaudichaud, who met 
with it in the Moluccas ; of introducing it to Britain, to Mr. 
Gumming, who sent it from the Philippines ; of first flower- 
ing it, to Mr. Bateman, with whom it produced its magnifi- 
cent sceptre in the stove at Biddulph Grange in June and 
July 1846." The Vanda Batemanni and several other equally 
rare Malayan and South American orchids were first success- 
fully introduced to our collections here in 1866, by Mr. 
Lynam, Superintendent of Police; but being indented for 
from a London .nursery-man, the Vanda Batemanni (which 
is still a rare and costly plant, and then only to be had of 
a small size,) has not yet borne flowers. The specimen now 
exhibited was introduced by Mr. S. Jennings from Singa- 
pore, along with the Vanda Lowei in 1868, and contributed 
to the Botanic gardens, on that gqntleman^s leaving for 
Allahabad. 

2 . — ^Bendrolium Andersonii nov, sp.; stems terete, 
suberect, slightly hairj^, ultimately glabrous and of a pale 
yeliowish-green colour changing to ash-grey. The leaves 
two-ranked, oblong-ovate, obliquely rounded and apiculate at 
the apex, glalwous and of a bright glossy green. The flowers 
terminal in pairs ; the bracts small ovate, cuspidate ; the 
sepals ovate-lanceolate, acuminate. If of •an inch long by* 
5 lines broad, the lateral ones somewhat falcate, prolonged at 
the base into a tapering obtuse and curved spur, about | of 
an inch long; petals ovate-acute broader than the sepals j 
both being of a pure white; the lip threa-lobed, lateral 


t Not*bemg in flower I a colored drawing. 


118 


Notes on Vanda Batermnniy 

lobes short entire apd rounded ; the middle one oblong-ovate^ 
with an acute and recurved apex ; and wary and crenated 
margin somewhat shorter than the petals ; the base saccate and 
veined ; the veins towards the base of a clear reddish orange 
on a white ground; it flowers in June, the individual flowers 
retaining theit beaut}^ for from two or three weeks. 

This beautiful and aromatic-scented species has a con- 
siderable resemblance in habit to the dwarfed and erect Khasia 
Hill form of B, fomosim, from which, however, it has very 
difierent flowers. It is one of. several handsome species of 
orchids contributed to the Botanic gardens here by Dr. J. 
Anderson, from the Yunnan expedition in 1868, and it has 
now flowered for the first time. 

3. — Anmdina hambus(pfoliii is not an uncommon orchid 
in Eastern Bengal, and abundant in many parts of the Khasia 
Hills and Assam, whence it extends along thp tropical vallies 
of the Himalaya© to Sikkim and Nepal ; ^it is the Cymlidmm 
bambusafoUuvi of Roxburgh. I have been induced to exhibit 
flowering specimens of it at this meeting of the Society by 
Messrs. Bartlett and Lynam, who infonn me that it is very 
rare in Calcutta gardens, and that neither of them had pre- 
viously seen it in bloom. Thriving, as it does, well in Bengal, 
under out-door culture, and having large and beautiful flow- 
ers, I am certain that it will be more generally cultivated 
when better known. It is an evergreen terrestrial orchid, 
with an erect, shrubby stem of from 3-8 or even more feet 
high— according to the less or more favourable co§ditioDS under 
which it is found. The leaves are two-ranked, lanceolate- 
•acuminate, the* margins revolute, perfectly smOoth and of a 
pale shining green, from 7-12 inches long by 6-9 lines broad. 
The flowers are borne on more or less elongated terminal 
racemes or large and spreading panicles ; each flower being sub- 
tended by an a(;uie membrane eoraceous * bract. The sepals 
are oblong-laceolate, with a callous apex, about 2 inches long 
by 5 lines broad; flLe petals arp about twice the breadth tho 
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sepals with an acuminated apex ♦ and all^sl^ined with a pale 
rosy-pink ; the labellum or lip embraces the column at the base 
and terminates in a broadly-oblong, oblique, reilexed two-lobed 
limb ; three-crested along the midrib and of a beautiful pur- 
ply-pink with crimson veins, the throat stained with violet 
and the apex of the crests yellowish white — 2^ indies long by 
broad: the individual flowers last about six days ; while 
the flowering season extends from February to about the end 
of the rains. 

In the Botanic garden here it is grown very success- 
fully in an open compost of lumpy charcoal, koor, leaf- 
mould and sand ; the guinlahs containing the plants being of 
large size are sunk in the borders amongst some brick-rubbish 
to secure a better drainage \ for though I have seen them 
in water-logged sites, in their native wilds, I have found that 
in culture (especially the younger plants) they are apt to suffer 
from the stagnation of water at their roots. •‘In the cold sea- 
son they should be kept dry, until they begin to flower in 
February, when they may be watered at the roots ; at first 
sparingly, increasing as growth advances, until the rains set 
in, when the natural fall will fully suttice. It is one of the 
few of our terrestrial orchids which indifferently affect the 
moister and shadiest parts of the forest, and dry, sunny and 
sandy banks, and thus thrives exceedingly under full exposure 
in our gardens. It may be readily increased by division of its 
roots, though one is naturally loath to disturb by such divi- 
sions, the symmetrically sprq^iding specimens, which they soon 
form, after being fairly established. ♦ 


Tobacco Ctiltivaiiouy being a brief abstract of Dr. Forbes 
Watson^s Report on Tobacco^ by P. IloBiNSON, Esq.,— 
(Coinmnnicatedsby H. Kivett Carnac, Esq.) 

“ The introduction of a system of cultivation and pre- 
partttion of toWco possessing first-rate qualities, require sq 
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The seeil-bed. 


^ ^wing the seed. 


much care that cfxx only be successfully attempted by means 
of experimental farms.” — D e. Forbes Watson. 

^Supposing the area of ground on which the experiment ie 
about i4) be tried to be an acre). — En- 
close with a wall (brick) about one 
foot and a half high a space five feet broad by twenty-five feet 
long. Dig out the soil enclosed to a depth of two feet, 
replacing the soil removed by two feet of strong stable 
manure. When this begins to ferment (to .steam), cover 
Vfith six inches of prepared earth and sow the seeds. 

.To sow the seed more carefully, mix it with white wood- 
ash, and scatter the whole equally 
over the surface of the prepared 
iground (the seed ought to fall about four to the square inch, 
but with so small a grain as tobacco, it is impossible to be 
exact), and cover with an inch of good mould. 

After sowing, water the seed-bed with a fine-rosed wa- 
tering pot. The sowing bed should 
be provided with a reed-mat cover- 
ing, which after watering should be stretched across from 
wall to wall. This covering should be taken ofi* (to allow the 
steam from the manure to escape and to admit fresh air) for 
hours every morning and every evening. 

Three days after the first sowing, the bed should bo 
watered again. 

N* B. — water in the early mornings. 

In about a week the plan1j|9 should appear, and, when 
^ ^ ^ they seem to crowd, should be pricked 

• \ * out, leaving distances " of one incjji 

each way rgund each plant, thus : — 


After-care for the seed. 


jVi Spare, plants should be preserved for filling up 

^ ga{Ni in the rows when 
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The tobacco field. 


When the plants have developed four or five leavi^, any 
* one of which is an inch broad, they 

tnay be transplanted. The seed-bed 
should be watered in order to make the pulling up of the 
plants easier, and when pulled up the plants should be re- 
moved quickly as possible to the site prepared for them. 

This site (supposed to* be an acre in extent) should be 

^ ^ , level ground and exposed : a fence 

The tobacco field. , , , , , . . n 

should be round it to protect it from 

jackals, &c. The soil should have been ploughed deep twice 

before the plants were put in, and afterwards harrowed and 

rolled carefully. 

It should have a fine light soil with a firm loamy sub- 
soil, manured with strong ammonia 
Tliegoil. -xi. r 

manure at a ton per acre with a fi*ee 

distribution of vegetable remains. 

The site of the tobacco plantation slfchild be changed 

every two years, as tobacco is a most 
Tobacco an alternate crop. . 

exhaustive crop. 

JV. jff. — Sun-flower would alternate with it well. 

The plants should be planted in rows two feet apart, 

each plant two feet from the next, a 
The plant of the field, , . i cl p . i i- 

pathway being left for the coolies 

between (not every row but) every two rows. A broader 
pathway (five or six feet broad) should intersect the planta- 
tion at right angles, forming at the poinft of intersection a 
convenient space for heaping the leaves. 

When the plants have been set out water well, 
(K B . — the watering pots used * 
Watering. should have very finely perforated 

roses) and if any plants die, fill up the gaps with spare plants 
from the seed-bed. ^ 

After a day or two hoeing should commence. The band 
is the best instrument, and the work^ 
men should be told to kill every 


Tlie soil. 


Tobacco an alternate crop. 


The plant of the field. 


Watering. 


Hoeing. 
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Pruning. 


After-care of the plants. 


^seot they see ex^pt ants^ and to heap the earth Carefully 
•round the stems. 

If the plant threatens to be very leafy, remove superflu- 
ous leaves, leavings about fitleento 
a plant. When the flower-buds are 
plainly notictoble, they must be picked off with great care. 

N. £. — For fancy smoking tobaccos, the flowers need not be 
.removed. 

There is after this very little necessary. The plants, 
however, should be most carefully 
examined once or twice a week, and 
every insect and weed removed. Water should be supplied 
freely at intervals of a week, and to prevent the earth losing 
its humidity too suddenly, straw might be spread over it if 
the heat of the sun is peculiarly great. 

The leaves are of three qualities — the lower, middle, and 

upper, and the first to ripen are the 
Picking the leaves. _ /r« . • n 4 

lower. (To ripen is really to as- 
sume a yellow tint* and bend down towards the ground). As 
soon as yellow leaves begin to appear among the lower leaves, 
they must be picked, In about eight days the middle yield 
will show signs of ripeness, and should be gathered, and in 
about eight days more the remainder may be gathered. It 
can, however, be easily known that the leaves are ripe when 
they detach from the leaf-stalk with ease. They should be 
detached with the«hand, the leaf being pulled upward. 

Care must be taken to have labour available to gather 
^eh harvest in at its own time, for over-ripeness is fatal to 
proper curing. * 

The only thing to be remembered in curing tobacco is 

^ , that care must be taken riot to allow 

Curing the leares. 

the tobacco to lose its moisture too 
^ddenly, for •thereby it becomes brittle — or too slowly— for 
then it is in daijger of rotting. The rules on this.hei^, 
which hold good in Europq, are however useless iitindia. 
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laar 

The cufing-liouses again may be of any sl^pe, provided only 
that ventilation is thorough^ and that sun-light and damp ar<r^ 
equally avoided. 

When the leaves have been picked, they are placed in. 
heaps (which must be turned at intervals) to wilt, that is to 
fade, wither. By being in a heap, tliey keep their moisture, 
and though quite dead, do not lose their flexibility. 

The leaves are then strung (on string or sticks) in the 
curing-house : after this they are exposed to the sun : they 
are then tied in bundles and heaped to induce fermentation. 
The details of the curing processes cannot be learnt from 
works on European tobacco cultivation, but may be acquired 
easily by the study of the temperature of this country during 
every hour of the day and every day of the year, and by a 
clear knowledge of what is required to be produced. Again,- 
the arrangement of the leaves in the curing-house so as t6 
economise space, utilize ventilation, &c., &c.^ ‘gives scope foif 
the ingenuity of each cultivator, and cannot be learnt by 
rules. 

One point, however, to remember is that the leaves 
must not stick together when strung. , 

When the leaves are dry without being brittle, dead and 

discoloured, but still pliant, they are 
Sorting the leaves. • i i t • i j j p 

said to be cured and ai*e ready tor 

sorting. 

The sorting of the leaves depends of * course upon the 
local market for which the tobacco has been raised, but a 
safe rule is to keep for cigars all that can be kept for cigars 
aiyl to use the* remainder for tobacco. Snuff, which requii*es • 
the Jiiiest leaves of all, would not in India repay the manu* 
facture. For natives of this country, the tobacco must be 
strong: for the European market, it must be aromatic: for 
toy market, it must burn easily. It is evident, therefore, 
that very much depends upon the maiyire used, as the 
matteifs drawn from the ground must materially determiiii 
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the sttength and jwmbustibility of the produce. A heavy 
soil, slwng manore, and plenty of moisture produce a strong 

and rank tobacco : by ripening also 

Sun- 

shine, dry warmth^ and a light soil 
give^ on the Other handy mild and aromatic tobaccos. It is 
from this evident that next to "the manure employed, the 
most important point is the quantity of the moisture, and 
if the manufacture is for the native market, this should be 
liberal. 


. Notes by Mr. Nobinson . — ^The great difficulty in curing 
tobacco is the disposal of midrib 
poMof ^ which persists in either drying stiff 

or not drying at all. But why 
should it not be removed ? Not entirely, for then the leaf 
would be spilt into two, but only on the back of the leaf 
where the convex and greater part of the midrib projects. 
The operation, though a delicate one, would become easy to 
any child after a half hour’s practice. The operator would 
take a leaf in his left hand, holding it between his finger and 
thumb at the stalk end. About half an inch from the end 


(the stalk end) , he would make an incision in the midrib 
with the thumb nail of the right hand and turn up an end. 
He would then take hold of this with the finger and thumb 
of the right hand, and with an equable force pull off the 
midrib downwards* towards the point of the leaf. As soon 
as it became very fine and there was a danger of the leaf 
being tom, he would nip the midrib off with bis finger and 
• thumb. By this,‘ the concave or nearly flat surface of the 
midrib would be left on the upper side of the leaf, while on 

the back of the leaf the only sign 

The great »re necessary midrib would be a narrow 

not to handle the leaves. 

depression running down the centre 
of the leaf, where^the troublesome midrib had been. Ibe 
operators (who might easily be children) should be parti* 
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Cttl&rly w&rufid iMt to handle the le(^ ot to ^^ahe a f&efl in it^' 

Indeed, throughout all the operations of pricking out, 
plantmg, hoeing, thinning, sorting, stringing and midrib- 
scooping, every operator should he warned against touching 
the leaf except near the stalk end and against tearing it. 
Care might be guaranteed by grading the wages of the 
operators according to results. 

The sun-flower (UdiavUue) might be advantageously 

The gun-flower. ^wn among the tobacco— for 

the shade it would give to the larger 
and coarser tobaccos required ; ^nd, for the admirable string- 
ing rods (if string itself is not used) which their stems 
supply; asthey would (if their leaves were ploughed 
into the ground) give almost the exact vegetable mould 
which is. required by tobacco. 


Notes on the Indian Bomlycida, as at present known tons, hy 
Captain Thomas Hutton, p. g. s.„c. m. z. s., Correspond- 
ing Member of the Agricidtnrad and UorticuUural Society 
of India. 

Bojibtcida;. 

1. Bomhyx mori. — (Lin.) — ^The larg^ of the domes- 
ticated Chinese Bombyces, originally from China, about 
North Latitude 32° to SI®. Also in Japan. ^This has been 
cultivated in ;6urope, especially in France rad Italy, as well ' 
as in Syria, Egypt, Persia, Bokhara, Afghanistan, Cashmere; 
in one or two localities of the Northern Punjab near the hills, 
and thrives well at Mussoorie, everywhere feeding upon 
various species of mulberry and everywhere an* annual, only 
except at Mussoorie> where I can obtain t^o crops. This is 
the worm that lately failed in* France after centuries of do^- 
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mestication. It ooctirs notekere in the tot64ai^^ Qmyeik Pro^ 
Hnaes, but its name is assigned^ in ignora*ncej to all the 
under-mentioned species. Where ignorance is b)iss^ ^tis 
folly to be wise," and after all, " what's in a name? a rose by 
any other name would smell as sweet ! " 

. , This spcJeies has been introduced into Australia where 
it is said to thrive well, although Dr. Wallace of Colchester 
has lately informed me that Australian eggs do not hatch so 
kindly and regularly in England as English bred eggs ; in- 
stead of coming forth in a swarm, they appear daily in small 
quantities only. This I attribute to the high temperature 
of Australia having acted injuriously upon the constitution 
which is debilitated. 

The best silk of all is produced by this species, and 
readily sells, with good reeling, at 35 shillings per lb. Mr. 
Cope sold some at that rate which he produced in the Punjab ; 
and that reared ' at Mussoorie fetched the same price. A 
splendid silk is produced by crossing this species upon the 
smaller monthly worm known in Bengal as the desee^ but the 
crossing requires great attention, and the out-turn after all 
may not be worth the trouble, for unless very closely watched 
and attended to, the worms will invariably revert to annuals. 
Silk — golden yellow when in health. 

2. Bomhyx Hutton,— This species is cultivated 

sparingly in several parts of India, but its constitution is 
iSnnoughly worn-out, "and it ought to be sent to a hill climate. 
. At Mussoorie it thrives well, and although like the last, an 
anboal everywhere else, here it yields a second or autumnal 
* also. It was originally brought from China, ne&v 
}fainkin, in^^North Latitude 33^, but is fast fading away from 
It is cultivated in France and Italy and in China, 
as well as in Bengal, and in those countries generally pro^ 
ddees a pure white silk ; in Italy there arc more white than 
yellow cocoons, bat in France mwe yellow than white $ this 
k^ependeiit upon climate, os is well shown at MisaiDoris 
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where worms ii;itroduced from Bengal produce white cocpona 
for the first crop, but. almost all yellow in the second crop* 
The worm being northern, is impatient of heat and suflFers 
accordingly in constitution, the silk in consequence becoming 
.white, which, as I have elsewhere pointed out,- is generally 
a sign of loss of constitution, not only .among silk- worms, but 
.among animals still higher in the scale of nature ; the natu- 
ral colour of the worm of Bomhyx nwri is nearly black-brindle, 
whereas the worms under* domestication are of a sickly creamy 
white. So, then, the climate of France being more 
temperate than that of Italy, produces more yellow than 
white cocoons. The species is often termed the Milanese or 
Italian stock, and in Bengal is known as the Burra pooloo, 
because its cocoon is larger than those of the so-called deeee 
worms or poly voltines. 

It is cultivated in Assam and, according to Dr. Royle> 
is there and elsewhere called Pat major, although it is. 
invariably confounded with B. moriy than which it is at least 
an inch smaller, though in other respects closely resembling 
it. The cocoons are of a diflFerent texture with more floss*. 
The silk varies in price from 18 to 22 gjliillings per lb. Unlesa 
it be very soon transferred to the hills, this species will 6er-» 
tainly die out ; here I could insure its life without difiieulty. . , 

8. Bombyx Croesi. — Hutton. — This is the largest .of the 
monthly worms, and in Bengal passes xm^eT the native* 
name of the Madrassee or Nistry, and is»as*usual confounded 
by Europeans with B.moriy although the one passes as am 
annual, and the other as a monthly worm. ^ ^ ' 

The silk is good, of a golden yellow,* and the worms; • 
thri:ije best in a temperate climate ; in Assam {ajmd Boyle.‘ 
it is known as Pat minor." This species is cultivated ini 
several parts of India, and thrives well at Mussoprie* It iw 
to be particularly remarked, however, thab none of the^ 
Chinese species, whether annual or monthjy, have hithertot 
succeeded m the North-Westen Pminces, Dr. Boyte 
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since rmarking that all the Old Company’s Mlatuns did 
not extend higher up the country than aboht 26° of North 
Latitude, owing to the dry hot nature of the North-Western 
climates. 

4. Bmhyx fortunatm. — Hutton. — ^Known to the Ben- 
galees as the dStee worm, and like the others dignified by 
Europeans with the name of B. mori. Silk — ^golden yellow, 
distributed over Bengal and other parts of Southern India i 
but people know so little of the distinguishing characters of 
species, that it becomes very difficult to say what species is 
alluded to in magistrates’ reports unless the native name is 
mentioned. This also is one of the polyvoltines. A sure 
mark of distinction between the worm of this species and 
that of any of the others exists in the fact that when near 
maturity, it becomes of a dull leaden blue color. This species 
thrives best in the cold weather. It is very small, but yields 
a good cocoon, although the returns of silk are said to be un- 
certain ; there are no dark worms observable among them. 
Hie worm is figur^ in the second part of my paper “ On the 
Beversion and Restoration of the Silkworm,” as published 
in "The Transactions of the Entomological Society of Lon- 
don” — (good vide.) {Aho in the Journal of the AgrienUnral 
and Horticultwal Society of India, Vol. XIF, p. 8.] 

5. Bombyx Sinenaie. — Hutton. — This is known as the 
"iSna” of Bengal, but, like the others, it originally came 
from China ; it is Very prolific, and even at Mussoorie goes 
OB yielding crop after crop, up to the middle of December. 
Ttte cocoons v^ary in colour, some being white and others 

’ y^ow~, while others even have a beautiful faint' gfreenish hoe. 
These changes clearly show that the health of the worm is 
becoming impaired. There is a peculiarity about these also 
which may enable the fyro to distinguish ^em from any of the- 
ot&e»; while 'all the other species hatch slowly daring the 
morning, fiom sixi» twelve o’clock, the Sina worms come for^' 
ail in the batdi, or continue hatching all day and all n^^hL ■ 
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6. Bombyx -4rractfw^/^.^Hutton.— Tlifc I bnvojOnJjr 
once been able Uf procure and the worms died oft* soon after batch- 
ing. The cjocoon is said to be larger than thos§ of the Bengal' 
monthlies, but every little beyond the fact of its existence 
appears to be known, and people are so apathetic in these 
mattem that lettei*s, as a rule, remain unanswered. the 
species is supposed to have* been introduced from Burmah, 
it may probal)ly turn out to be the same as that which was 
lately reported to exist in.Burmah. [See Journal Agricultural 
a9id HorfieuUural Society of India^ VoU ILy Neio Series yp, 191.] 

7. Bombyx ? I have heard of a species which 

in Central India is said to yield three crops of silk in the 
year, and that as soon as they are batched, the worms are 
placed out upon mulberry trees and left there until they spin 
the cocoon. Some of the cocoons were kindly sent to me, 
but were so crushed in transit that they were destroyed ; the 
coc*ooiis were small, but silf: good, of the* pale colour and 
something like those of B. foriunatm. I wrote for more 
cocoons and eggs, but my application has been unattended to, 
although my correspondent promised to assist me. I shall try 
again. 

The following, with the exception of B, Huttoniy are little 
known. Mr. P. Moore wishes to place them in a separate 
genus under the name of Theophilaf one of his chief 
characters being the rows of spines on the larvm ; I object, 
however, to the establishment of this gepus^ because, in tmtb, 
we know little or nothing about them, and as to the spines, 
two species only are as yet known to possess them ; neverthe- 
less, they ceAainly do not stand properly under the gem^ , 
Bon^yxy but we must wait yet awhile in order to ascertain 
whether all can be included in the same genus. 

8. Bomhyx (Theophila) Euiimi. — ^Westwood. — ^This.^^ 
n wild mountain spwies, feeding on the indigenpus mulberry pf 
Simla, Mussoorie, and Almorah. I first discovered it at 
Simla in 1837, *and after\yarda^in great abundance afe 
Boorie. In some years they swarm to such an extent, that- 
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ty tHe end of May^ the worros of the first, or spring brood, 
have thoroughly denuded even large forest trees, not leaving 
a single leaL In this predicament they quit the tree in 
search of another which they generally find near at hand, 
and which is then soon thickly covered with cocoons spun in 
the leaves; ‘but if, unfortunately, they fail to find a tree at 
hand, the whole brood perishes, the most forward worms 
spinning cocoons among shrubs and grass. The trees thus 
denuded instead of dying, are in another month once more 
^n full leaf, as if nothing had happened. 

It is a strong and hardy species, yielding a beautiful 
soft, whitish silk, and although the worm is too intractable 
and wandering to be treated in the usual manner in the house, 
yet I am by no means sure that it cannot be turned to good 
account by collecting the cocoons from the trees, as was 
evidently done in the outset by the Chinese with respect to 
Bomhyx moru* For a full report I refer the reader to my 
paper. Part II., On the Reversion and Restoration of the 
Silk-worm," published in the '^Transactions of the Entomolo- 
gical Society of London." {Journal Agricultural and Horii^ 
cvUural Society of India^ Voh XIV, p. 67.] 

9. Bombyx (Theophila) Bengalensie — Hutton.— If the 
species discovered some years ago in Bengal by my friend 
A. Grote, Esq., is correctly figured in my paper No. 2, just 
alluded to, then that sent to me from Chota Nagpore in 1869, 
by Mr. King, mnfSt be distinct, for it is in all respect, as to 
shape, colouring, markings, &e., a prefect miniature of B. 
Buttoni; that, it is distinct, however, is shown in the smaller 
'size ^both of larva and imago, as well as in its being a poly- 
'Vcltine ihst^ of a bivoltine like B. Huttonu In Chota 
Nag|K>re the food was the leaf of Artocarpus Zacooeha, upon 
'which free likewise Mr. Grote found his specimens; but as 
tlte htter gentleman was in the habit of employing an mm- 
isAe mtive delii^atorof insects, I much doubt any error 
'6<k;ur^lig in the figure kiiidly supplied by him to me, and 
^therefeie sum inclihed to regard M. King's species as distinet 



131 


Ifotes on tie Indian Botnhycida. 

i^om Mr. Grote^s, and would term the Chota Nagppte insect 
Bombyx (Theophila) affimSf (nob.) in reference to the remark- 
able affinity to B. Huttoni, in all its stages. 

10. J?. affinis — Hutton. — ^When the young worms hatch- 
ed at Mussoorie, from eggs and cocoons sent from Chota 
Nagpore^ I had no leaves of Artocarpm within some* miles 
and was sadly puzzled to feed the worms ; I tried^ without 
success^ the leaves of wild fig trees, Ficu^i venoea^ Morm nigra. 
Moms sinensis, M. multicaulis, M. cucuUata, M. serrata (wild), 
but all to no purpose, and I had almost made up my mindnni 
to lose the species, when it suddenly occurred to me to try 
the leaves of M. irulica. With these I succeeded, the young 
worms riddling the hard, coarse leaf into a perfect sieve in a 
few minutes. Like B. Huttoni, in the two first stages they 
were dreadfully troublesome, wandering down from the branch- 
es and spreading all over the table, but as they grew larger 
they became more tractable *and remained .tolerably quiet, 
eventually spinning their cocoons in the leaf like JS. Huttoni. 

When the moths appeared, there was equal difficulty 
in getting them to pair, and then even many of them laid 
no eggs ; those that did so, deposited them in batches and 
then covered them over thickly with the brush or tuft of hair 
at the end of the abdomen; thus the eggs of B. Huttoni are, 
pale straw colour, glued to the trunk or branches of the tree, 
and quite naked, whereas those of B. affinis are of an orange 
colour and covered with dark hair. This ]|;endei's it difficult 
to detect them on the bark, and the covering is probably 
used as a non-conductor of heat. The eggs of B. Huttoiii 
are scattered along the under side of the «mall branches or ^ 
oySt the bark of the trunk, whereas those of B. affinis are 
plac^ in patches or groups, and none of the eggs that remain 
without a coating of hair ever produce worms. I obtained 
four broods, the last being reared on the trees of M. niyra in 
the open air. I am sorry to add that none survived the win- 
ter, although* the cocoons were kept in a room with a fire ; 
tims, after all my trouble, I lost the species. The silk 
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bles that of B. Huitoniy and is equally good^ although from 
the smaller size of the cocoons, there is less of it. 

Mr. Grote kindly sent me a specimen of his moth 
which anived, as usual by post, quite crushed ; the specimen, 
however, fts far as I can remember, was whitish and very much 
smaller thasTHhat of B. affinig, 

11. Bomhyx (Theophila) ” subnotatm. — "W alker. — ^No- 
thing more is known of this species than is contained in 
Mr. Walker^s description of the moth, and that it was procur- 
^ from Singapore by Mr. R. A. Wallace; neither the 
larva nor its food is mentioned. — {Fide Proc. Linn. Soc, Land, 
iii. 'Zool.yp. 188. (1859.) 

' Whether this be a true Theophila, we cannot tell.* 

12. Bomhyx (Theophilaj SherwillL — Moore. — This is 
closely allied to B. Iluttoniy but the larva is unknown ; all 
that has been ascertained is that the specimen was obtained 
from a collection made by the late Major J. L. Sherwill, but 
whether captured in the plains or at Darjeeling, no one 
knows. People who have often collected at Darjeeling assure 
me they never saw the species there ; hence I incline to re- 
gard it as a lowlander, feeding on Artogarpus perhaps. All 
that Moore says of it that it is allied to B, Hati^oni and 
differs from it in being somewhat larger, and of a grayer 
colour, the fore-wing having the apical patch, fuliginous 
instead of black, and it has only a single transverse discal 
streak (instead of thcu two as in B. Iluttoni). A most pro- 
minent character is that the abdomen is tipt with black, as 
Will as having the dark waistband.^^ 

18. Bomby^> (Ocinara) religiose. — Hel&r. — Although 
this stands as a Bomhyx, the entire description as given by 
Dr. Heifer applies rather to a species of Ocinara. It is called 
|lhe Joree silk- worm by Heifer, and’ the Deo-mooga silk- 
worm by Mr. Hugon. It is said to occur in Assam and 
Sylhet \ but I have failed to elicit information from those 
IrK^l^ties. ^ Bombyces are far h?Rs erratic than the allied genera 
^ Theophiia and Ocinaray and if indigenpus . in aiiy district^ 
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there they will remain year after year, sometimes in greater 
sometimes in lesser, numbers; but nvA. Ocinara 

are both inconstant; plentiful one year, absent altogether 
the next, and with the latter sometimes for two or three years. 
Hence Grote for four or five years lost sight of Theophila 
BenqdlensUf and no one seems to have seen H^fer^s reli^ 
gioem since the time of its discovery. 

14. Ocinara Lida. — Moore. — This species is found at 
Mussoorie where it feed&i, upon the leaves of Ficus venosaj the 
larva being very like that of a geometra, and spinning a 
small white cocoon on the leaf or against a stone beneath 
the tree. It is too small to be serviceable. 1 named it after 
Mr. F. Moore, but he tells me it is the same as the Javanese 
O. lida. It is a multivoltine. It feeds on the wild fig also. 

15. Ocinara laciea. — Hutton. — ^This also occurs at Mus* 
soorie, feeding on Ficm venosa and spins a curious little 
cocoon of a yellow color, within the leaf ; .oyer the cocoon is 
laid a net- work of yellow silk, too small to be* of use. It has 
several broods during the summer. The larva is smooth, 
whereas that of the preceding is hairy. 

16. Ocinara comma. — Hutton. — The moth of this is 
white, with a dark comma-shaped mark on the disc of the 
upper wings ; hence the name. It occurs both in the Boon 
and at about 5,500 feet of elevation below Mussoorie. 

17. Trilocha varians. — ^Moore. — ^Is a small species found 
in Canara ; and again by Mr. Grote in Q^lcutta. As a silk- 
yielder, it is of no value. 

For further remarks on these species, consult the seqond 
part of my paper On the Reversion and Restoration of the 
STlkworm.^' 

* 18. Cricula trifenestrata. — ^This handsome and curious spe- 
cies is found in various parts of India, sometimes in such num- 
bers in the larva stdle as to become a prefectly destructive pest; 
it denudes the mango ti’ees of ^ery leaf, destroys the foliage 
of the cashewtnut, and is evgn said to attack the tea plants. 
It occurs in Burmah, Assam, Moulmein, and Chota Nagpore 
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in Central India. Tlie cocMns. are formed in clusters, ao 
closely interworen^ that they cannot be separated for reelings 
which^ indeed^ their very texture prohibits; they are therefore, 
carded^ but are not much used ; the cocoons are very * irrita* 
ting^ from a number of minute bristly hairs from the cater* 
piUarsi. X am# inclined to think there are two species now 
standing under this name: as some cocoons are very much, 
reticulated^ while those from other localities are far mom 
closely-woven and scarcely reticulated at all. This will never 
prove productive as a silk-yielder, unless the cocoons can be. 
reduced to a gummy pulp^ and us^ for some other purposes* 
l9. Aniher^a paphia. — Linn. — ^This handsome species is 
distributed all over India from Burmah to Bombay ; but it 
has to be observed that there are in this wide range several 
distinct species included under the name. To separate these 
eifectually must be the work of time^ and until it is done^ 
there can no really good Tusseh silk be produced. Tliat 
several of these species are capable of producing a very valu- 
able article of commerce is an undoubted fact^ and from its 
cheapness and durability it would be a boon to that class of 
the British population which cannot afford to indulge in ex- 
pensive silks. There is a stupid outcry against Tusseh silk 
now raised at home by some of the would-be-knowing ones^ 
who are quite ignorant of the fact that they are not sitting 
in judgment upon a genuine article, but upon one com- 
pounded by the natives by the mixture of the silks of three, 
if hot four, distinct species whose fibres are of different thiek- 
nee^. Take the silk of any one un-crossed species and reel 
it as carefully ‘as is done with the produce of the Chinese 
Bombyces, and these cavilling quidnuncs who do not know 
one from another, would soon sing to a different tune, 

. At present the native method is this: At the season 
when the oocooi^ have been formed, the jungles swarm with 
theih, and men sally forth to pluck them from the trees. 
These jianp;les, however, contain several distinct species, a 
king of which the natives aye profoundly ignoraht; these 
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■cocootis are I promiscuously huddled to^ther^ plac^ jn# 
hackeries^ arid off to the dealers. They are then sorted 
according to size, thickness, colour, &c., and named accord- 
ingly as a kind of trade mark, but without any reference to 
species. The cocoons selected for reeling are treated in the , 
roughest maimer and all kinds spun off together ; those that 
'ate kept for breeding are allowed to eat out of the cocOon, os 
it is termed, and to interbreed, still without reference to 
species; and as this hae been going on from time imme- 
morial, of course the species have become blended into a most 
confusing cross-breed. Hence it results that if a dozen 
cocoons are taken at random, no two moths will probably 
resemble each other. 

This system of crossing is not confined to the Tusseh 
group. I have detected it more than once in what were 
termed Japan worms imported direct from that island ; indeed, 
i have not only detected the cross, hut I have succeeded in 
separating the species which composed it ; in one instance, I 
found Bowhyx mori crossed with B. Sinensis, and on another 
occasion B. textor and B. Sinensis. In the case of domesticated 
species there is no great diflSculty to.contend with, but with 
regard to the wild species the thing is veiy different, and, in 
short, I can scarcely yet say that I see my way at all clearly. 
In the Dehra Dhoon and extending up the hill side to about 
*4,500 feet, or perhaps more, we have two species of Tusseh, 
'one of which is also found in Central Indist ; what the other 
is, I am not yet prepared to say. Here, however, we have no 
-artificial crossing, so that our species may J)e regardedias 
types. 'The difficulty is to get the sexes of two moths show-* 
ilig jnarks of relationship to come forth at the same time, so 
as to obtain a brood and compare the larvae with others. To 
trui^ to the reports of the unscientific would only add to the 
confusion ; a gentleman residing in one of these silk districts 
'tindly furnished me with cocoons of wbat the declarc4, to be 
distinct species, and furnished me with voluminous notes, but 
^ther the one nor the other furnish the slightest data uppn 
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^ which I can work or depend ; that a cross exists I can see^ but 
my correspondent is not able to enter into my views and wishes. 
To visit the jungles myself at the season when the worms 
appear is out of the question^ and the cocoons afford no informal 
tion. Nevertheless^ I shall continue to collect hints from all 
who may be kind enough to give them. 

20. Antheraa nebulosa. — Hutton. — ^This is one of the 
species that has been crossed upon A, Paphia, and it seems to 
be not uncommon throughout Central India. It is a well 
marked species^ and as specimens have been sent to England^ 
we shall soon hear what the opinion is^ provided the moths 
arrive in safety. The silk would probably rival that of A* 
Paphia. 

21. Antheraa — I refrain from naming this un- 

til I can obtain more specimens ; it is found in Central India 
and in Delira Dhoon. It is quite distinct from either of the 
foregoing. 

22. Antierm PernyL — Gudr. Men. — This species was 
discovered in Mantchouria to the north of China, where it 
feeds on the oak. According to Mr. Atkinson, of the Educa- 
tional Department, Calcutta, he has captured two specimens of 
what he declares to be this species, at Darjeeling ; these flew 
to a light placed out in the evening, but nothing further was 
ascertained. The great difierence between the climates of 
Darjeeling and Mantchouria calls special attention to this dis- 
'eovery, and leads *<one to wonder that the species has not been 
detected at Mussoorie and Simla, both farther to the north. 
ItVould be as .well if Mr. Atkinson would give his attention 

* to the subject, and enable us to bring it under cultivation. 

2S. Antherm Yamamdi. — Guer. M€n.-— This is a Japan 
spemes and is well thought of both in England and in France 
W'here gr^t efforts have been made to introduce it, but 
yet with veiy indifferent success, Ijast year I reoeivini 
thtongh tha kind« offices of Dr. Wallace an ounce of tfar^ 
^gs direct from Japan, and found them to thrive admirably 
on our hiU oak; unfortunately my means i^ere not adequate 
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to the undertakings as gauze covers were found to * be indis- 
pensable in ordor to ward off the attacks of insectSs such as ^ 
bugs, the larvtB of coccinellsDs spiders, &c., and as some of the 
young trees were about six feet in height, the expense was 
greater than I cared to undertake, as I was certain of no re- 
ward. However, the experiment was suddenly .cut short in ' 
one night when the worms were in the Wrth stage, by the 
incursion from below of a swarm of large black ants which, 
carried off every one, so that like Lord Ullin, I was left 
lamenting." The species however is well worth another 
trial if only for my own amusement. 

24*. Anlhema Assama, — ^This is the Mooga or Moongah 
worm of Assam which produces a very excellent silk, which 
if well reeled by skilful hands, instead of being carded, would 
be extremely valuable. I have found this species in the 
Dehra Doon feeding upon a tree known to the natives as 
Kirheey but I only procured one male and have not since 
seen another. 1 am searching for it, as there must be more 
than one. 

25. Anther (ea PerroiMtL — Gu&. Men. — Said to occur 
at Pondicherry, but although I long ago applied to the late 
Mr. Perrottet, he could not procure any specimen of it, all- 
though he sent Antheraa paphia (vera) and Actias Selene. I 
am half inclined to regard it as a mere variety of A. Paphia. 

26. Antheraa Helferi . — Is found at Darjeeling, cocoon 
resembling that of the common Tusseh ; J>ut no one seems 
inclined to do more in those regions than collect the moths. 

27. Antherm Prithi . — Is another Daijeeling species^ of 
which we know no more than of the last..* A*t that station,^ 
wliere species are abundant, no one ever does more than collect 
^e*imago. 

28. Antherm B/rylei — Mooie. — Is common at Simla, 
Mussoorie, Almoralt, and, I think, Darjeeling.^ It feeds upon 
the common hill oak, spinning a large but thin cocoon be- 
tween three or four leaves. I found it at *Simla in the win^ 
ter of 1836 by following a flock of tomtits, one of whi^. 
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after a time^ beg^n tapping so loudly that I hastened to 
the spot and found the little fellow hard at work on the outer 
cocoon from which I drove him off and pocketed the prize. 
The outer coating is very strongs and I do not think it could 
be reeled ; but within this case is the true cocoon, of an oval 
' form and yielding a good silk. The worms are easily reared, 
and sometinotes give two or three crops, but this is when treated 
in the house. 

The males will couple with Antkeraa Papkia, but the 
produce never comes to anything. 

29. Anihema 1 — ^This is a species occurring near 

Bombay and discovered by the Messrs. Robei’tson, of the 
Civil Service, who regard it as allied to A. Yamamai'oA Japan. 
They have very kindly promised to send me cocoons as soon 
as procurable. Prom the rough sketch of the cocoon which 
Mr. E. P. Robertson sent me, it certainly appears to differ 
from A. Paphia^ though 1 do not think it can possibly be A* 
Yamaviau 

30. Ani/ieraa ? — Nothing is known of this 

species, except tha£ I possess a well formed (probably male) 
cocoon of about the size of one of the Bomfjyx mori ; the 

a 

peculiarity exists in there being no vestige of a pedicle or 
safety rope, the cocoon being equally perfect at both ends. 
Unfortunately, during repeated illnesses, the label has been 
lost, and I have not the least recollection of where it came 
from or who sent it, although I incline to think it came from 
Madras through the kind offiees of Mr. A. H. Bleehynden. 
J Bfsi particularly anxious to obtain living specimens of this 
.which is not on*ly an undescribed species, but promises to be a 
valuable silk-yielder. 

These remarks will serve to show how much sci^tifie 
work yet remains to be done in this single genus of AutAeraa, 

31. Attams Allas, — Linn. — ^Tliis the largest of the 
real silk spinners. Is common at 5,500 feet at Mussoorie 
and in the Dehra !0oon ; it is found also in some of the deep 
warm glens of the outer hills, it is also common at Almomh 
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where the larva feeds almost exclusively iip^n the KihnoraV* 
bush or JBerberis Asiatica ; while at Miissoorie it will not 
touch that plant but feeds exclusively upon the large milky 
leaves of Falconeria insignis. The worm is perhaps more 
easily reared than any other of the wild Bombycidae, produc- 
ing a very large and well-stuffed cocoon of a grey colour and 
somewhat difficult to unwind ; a strong ley of potash appears 
to be the best solvent. The species is also abundant in Cachar, 
Sylhetj and is found also,at Akyab, in Arracan, as well as in 
China. 

32. Attacus Edtoardsi. — ^This species was discovered at 
Darjeeling and is much darker in colour than the other, and 
rather smaller in size, but nothing seems to be known of its 
food and silk. 

33. AUams Cynthia. — Abundant at Mussoorie, feeding 
on various wild plants ; common in China where it feeds on 
Ailanthus glandulosa ; found m Assam, Cachar^ Saugor. Al- 
though it is commonly reported to be under cultivation in 
different places (vide Colonel Agnew^s Assam Report), yet 
such is not the case, the Aitacm ricini being in India invari- 
ably mistaken for it. Indeed until a few years ago, when I 
pointed out the fact, Aftams Cyntlna was not known to occur 
in India, the other species passing under that name, as the 
silk- worms did under that of B. nwri, Attacns Cynthia has 
been imported into France and England and reared out in the 
open air on trees of Ailanthus glomdalgmi it has likewise 
succeeded to some extent in Australia, and I believe they 
have it also at the Cape of Good Hc)p*e. There are difficulties 
attending the •reeling of the silk as there* is with all the 
Attaci, but nevertheless the French have succeeded in turning 
out some very good silk pieces. In England it is not quite so 
highly thought of as it once was. In Australia Mr. C. 
Brady has produced *silk from it. 

34. Attacus Ricini. — ^This is the worm that produces 
the silk known fo the natives as^thc Arrindy silk; it is easily 
reared and feeds on the castor oil plant, llicinits communm 
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The silk is obtained by carding. The chief of cultivation are 
Assam, Bungpore, and Dinagepore, in Eastern Bengal, not 
at Binapore, as stated in one of Dr. Bennett^s reports. It is 
also cultivated in smaller quantities in other places. The 
Mekirs to the eastward possess a very fine kind with white 
silk. Attaci^ rkini thrives well at Mussoorie, and has been 
introduced into France, Algeria, Malta, and other places. 

85. Attacus Guerini — Moore. — Is known only from a 
few specimens of the moth in some museum in England, and 
I am induced to regard it as no more than an ill-fed specimen 
of A» Bicini, ' I have failed to procure it from any part of 
the country, though I have seen an approach to it in ill-fed 
specimens of the former in my own trays. Tliis underfeed- 
ing, or semi-starvation is well exemplified in some very Lilli- 
putian specimens of Actios Selene^ received from a gentleman 
who reared it at Serampore, near Calcutta, where he only 
supplied the worm with food tioice a day ; the moths are only 
a quarter of the natural size. 

36. Aclias Selene. — N&ty common in a wild state at 

Mussoorie, where it feeds on the wild cherry, wild pear, 
walnut, Cedrela panicnlata, Coriaria Nipalensk, and several 
other forest trees and shrubs. It occurs also at Almorah, 
Darjeeling, Assam, Cachar, Saugor, and at Serampore, near 
Calcutta. Mr. C. Turnbull failed to reel silk from the cocoons 
sent down from this, but it has been reeled, though there is 
not much of it. ' • 

37. Actios Memos, — Doubleday — Occurs at Daijceling 
* aftd is a very large species, but nothing has been rcfcorded of 

its habits, food, or produce. 

38. Actios Leio, — Is another Darjeeling species, the 
economy of which has yet to be ascertained. 

89. Saimnia pyretorum, — Occurs at Darjeeling and Ca- 
char, blit nothing more is known of it. 

40. Batumi^ Grotei. — Has been found at Darjeeling, 
and one or two specimens h»vc been captured at Mussoorie, 
but collators of moths make no inquiries as to economy, and 
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for all practical purposes the species mighi^as well remain un« 
known, 1 am* inclined to think that the larva feeds on the 
wild pear tree [Pgrm Kytul ?) 

41. Saturnia Lindia. — Moore.— Of this nothing more 
is known than that it occurred in a collection made by the 
late Captain James Lind Sherwill^ and is supposed to* be from* 
Daijeeling or its neigbourhood. It is allied to Saturnia GroteL 

42. Saturnia Cidosa. — ^Moore. — Prom Captain J. L. 
SherwilFs collection also^ and from North-Eastern India^ but 
we have no information regarding it. From its being closely 
allied to Saturnia pyretorum, I should be inclined to suppose 
it an inhabitant of Darjeeling or Cachar. 

43. Neoris HuitonL — ^Moore. — Pound by myself at 
Mussoorie at about 6^500 feet of elevation^ feeding on the wild 
pear tree. The larvae are to be found in April. The cocoon 
is an open net-work^ and would produce no silk. 

44. Caligula Simla — Occurs at Simla^ Mussoorie^ and 
in KumaoUj feeding on the walnut^ Salix jSabgloniea, wild 
pear tree, &c., but the cocoon is a mere coarse open net-work 
through which the pupa is visible, and yields no silk. 

45. Caligula Thibela — Occurs at Mussoorie, where I 
have taken it on Andromeda ovalifoliay wild pear, and common 
quince. It occurs also in Kumaon, but the specific name is a 
misnomer, the insect never approaching Thibet. Specimens 
were taken out of a collection made in Kumaon, and because 
the collector travelled into Thibet it w%3 ridiculously enough 
called a Thibetan collection, and the species named accordingly. 
The cocoon is a coarse open net-work through which the lai*va 
is visible, buf there is no available silk. • 

46. Loepa Kaiinha,—yf — K very beautiful yellow 
moth discovered originally in Assam, occurring also according 
to my ideas, at Mussoorie. Mr. Moore, however,, considers 
mine as distinct, t am not quite satisfied thali the cocoon will 
not yield silk, but there is very little of it. 

47. Lodpa Sivaliea. — ljutton. — Closely allied to the 
last, and found at Mussoorie at about 5,500 feet mdi Inwfr, 
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It will probably yipld a small quantity of silk. 

48. Loepa Miranda, — Atkinson. — Found by him at 
Darjeeling* ; a good and handsome species^ but nothing more 
is recoi-ded of it. 

49. Loepa Sikkimensis. — ^Atkinson. — A very beautiful 
species found by Mr. Atkinson at Darjeeling. It may be 
known fifoni the others, by the smaller size, and by the wings 
being clouded with maroon. Of its economy, nothing is 
known. 

Three or four other species of this family occur in Dar- 
jeeling and Sylhet, but beyond their existence, nothing is 
recorded. 

Those species which like Actias selene and Antierrea 
papiia weave strong compact cocoons perfectly closed at both 
ends, are furnished on each shoulder with a hard wing spur 
for the purpose of separating the fibres when the moth is 
ready to come forth ; it may be hbard grating against the silk 
and the point nlay often be seen protruding. It is common 
to the genera Actias and Anthemay and was discovered by 
myself. 

In AiiaeuSy Neorls, and Loepa, thq upper end of the co- 
coon is left open, the fibres pointing forward closely arranged, 
like the fine wires ©f a mouse-trap. No spine is needed in 
these genera. 

In Bomhyx and others, although the cocoons are entire, 
the silk is loosely w^oven, and the fibres being moistened by 
an acid from the mouth, are then easily separated by the 
elhijits oh the fore-feet of the moths. 

, This is aboub the state and extent of our ^knowledge of 
thei Bombgeidte of India ; that there are many other species 
yet %b be discovered, no naturalist will think of .denying. 
Nature is the book through which the Almighty teaches man 
to look from earth to heaven, and as His wdrks and knowledge 
are boun 41 oss, so has this beautifully illustrated book ho end* 

Mussookib; ) 

Tie i&ti Jnlgy 187L ) 






UilUzatlon of flip, pfalhs %f the Cotton ’Plant, — (Commumcaied 
by Db. R. F. Thompson, Civil Surgeon^ to the Magistrate of 
Hooghly,) 

I have the honor to bring to your notice a new branch of 
industry that may be opened to India, which has hitherto remain- 
ed unknown, and of material importance to mercantile enterprize, 

I therefore tnist it will be deemed of sufficient interest to war- 
rant my troubling you with this communication. 

2. — It is now some years ago 1 brought to the notice 
the Agricultural Society of India, through its President, the 
value and quantity of the fibre prepared from the stalks of the 
cotton plant, obtainable by the crude and simple process used by 
the natives themselves in the manufacture of Jute, and not 
needing costly machinery for its preparation. 

3. — As I hai/^ been able to collect some cotton stalks, I 
have taken up the matter once more. 

4. — I have now the honor to forward &r your inspection speci- 
mens of the fibre and gunny cloth made in the Jail. To my 
mind the cloth, in its texture and durability, is.equal to the best 
cloth manufactured from fine jute, obtainable at the bazar from 
the Jail manufactures at six rupees per maund, 

6. — I append herewith an extract from ray letter to Mr. 
A. Grote, late President of the Agricultural and Hoiticultuiui 
Society of India : — • * 

“ ‘ You are aware that I have been trying to secure for you 

* a quantity of Qomjinnm fibre. I have now been promised .some 

* from two or three parties. I have the pleasure to enclose a 

* small sample of this, prepared badly but sufiitient to show its < 

* quality. I know that you are and have been for years greatly 
^ interested in the new productions of India, and therefore t make 
^ no hesitation in laying this matter, of no little moment, before 

you. At Dharwar, in the Bombay Presidency, no less than 

* 3,78,000 acres of land is under cultivation at one time for cotton 
‘ alone. I find that after the cotton is collected, the shimb, which 
^ is annually destroyed, yields a good seiwiceable fibre, sufficiently 

* strong to pack that very cotton im By tlirbtving it away theca 
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^ is an annual loss of Rs. 22,68,000 at the very lowest calcula* 
‘tion, mz.i — 

3,78,000 acres under cultivation. 

3 

11,34,000 Ixjcgahs. 

Yield 2 maunds to each beegah. 

* Total 22,68,000 maunds. 

‘ Each beegah will yield more than two maunds ; value this at the 
* lowest calculation — one rupee per maund, the loss is 22 lakhs 
‘and sixty-eight thousand rupees. The shinib in its manufacture 
‘ wants steeping.” 

6. — I believe the cotton shilks are burnt at the end of 
the season for manuring the soil. It will not interfere in se- 
curing that object after I'emoving the fibre, as the sticks can 
Still be used as fuel. To meet the expense of extracting the 
fibre, a deduction of one and-a-lialf-lakh of rupees may be put 
aside for that purpose, leaving still an immense sum to the credit 
pf the cultivators. 

7. — Since my letter to the President, the cultivation of 
cotton in India has increased tenfold, and immense sums ai*e 
fK^tnally wasted <iu not utilizing the fibre. 

8. — The fibre when cleaned has a fine glossy appearance, 
and I have no hesitation in believing it will readily find favor in 
Manchester, if properly introduced to the notice of the manufac- 
turers ; inasmuch as many valuable fabrics can bo manufactured 
from the fibre. 

9. — My object in addressing you on the subject is, that you 

will be good enough to submit this communication, with its 
accompaniments, to the Commissioner of the Division, in order, 
if he thinks the subject is of any valne, to draw the attention of 
His Honor the Lieutenant-Governor of Bengal, and the Cham- 
bers of Commerce of the different Presidencies, to it. If the 
latter body deem it of any mercantile value, I shall bo prepared 
to enter more fully into the nature and mode of obtaining the 
best fibre from this plant. In the meantime, as I conceive tli^ 
blatter is of some interest, you will pardon me if I urge your 
serious and eamesjb attention to the subject. « ] 


; fflie Secretary mentioned that this subject was first brought 
to the Society’s notice Iw Dr. Thompson in April 1863 (i^ 
Proceedings for that month), when he was requested to forwar4 
a larger sample of this Gossypinm fibre and further information 
^ to the yield per beegah and cost of production ; and a second 
time, through Mr,, Grote, (as quoted in his letter) in September 
<1867. .Hie question of utilizing this fibre had fiever, thalbe was 
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aware of, been previously submitied to thjs Sooiety, though it 
bad attracted some little attention in the United States, as a 
reference to the Patent Office Reports for 18S4 and 1859, in the 
Agricultural Department, would show.. The following extract 
of a paper by Mr. G. C, Shaeifer, addressed to the Commissioner 
of Patents, boars especially on this point; — 

“ Before I conclude, another matter of some interest in the 
same connection may be noticed ; it is well known that in all * 
parts of the world the bast liber or inner bark of the malvaceons 
plants yields a useful fibre of various degrees of fineness. There 
was no reason why this should not bo true of the cotton plants 
and it seemed rather remarkable that no notice of such an use of 
its bark had ever been made. 

“ At the close of the season, I made this matter the special 
subject of examination. 1 found the cells forming the fibre 
mther coarse, much more so tlian those of the species of Hibisem 
and kindred plants, which, in the Sandwich Islands, yield a very 
fine and durable fibre ; still the cells of the cotton bark fibre may 
not always be as coarse as in tlie plants examined by me. 

“ There is, however, another bar to their being extensively 
used ; the wood of the cotton plant is tolerably hard, and the 
separation of its fibres by mechanical means is not so easy as in 
tl^ case of other fibrous plants^ such as hemp, in which the wood- 
cells are short, relatively small in number, and^easily separable 
from each other, and from the bast cells. 

“ Again. If the plant is left to mature for the purpose of 
getting the cotton, the bark fibre becomes, by prolonged exposure, 
so much stained that it cannot bo easily bleached, or, at least, not 
without injury to its strength. 

“ Still in the present scarcity of pa’t)er-making material, it 
may be well to look to the bark of the cotton plant as a partisfi 
supply for the commoner kinds of paper. Fermentation, or any 
of the known methods of sepamting the wood, might be 
employed ; except, where labor is very cheap, stripping by hand 
could hardly be thought of as a profitable method.’* 

Bead the following report from a^ section of the Fibre 
Committee on Dr. Thompson’s samples ; — 

• Mr H, Knowles , — I have examined the fibre from the cotton 
stalks and consider it equal to a middling quality of Jute. •It 
has neither the color nor the strength of Jim .Jute. The gunny 
made from it is similar to a cloth that could be made out of Jute, ' 
valued to-day (18tli November) at about Rs. 4-8 permaund. 

*5fr. S. H. Eohinson . — I would rank this fibre with v^ery low 
quality Jute, as it seems very deficient in strength and color. 
Still it should bo useful for some of the purposes inferior Jute 

IS put to. * • - . , , 

That a copy of the above report be ftirmshed Uf 
^ Commissioner of Burdwiux. > • 



tr/W siltc-yietdsr in iUe Ahfai Bistnct.’--{ComhumcaM 
W. Decourcy Ireland, Esq., Dej^uty Commismner^ in a 
letter dated 12th December^ 1870,) 

I send by post to your address a parcel containiiig a speci- 
tnen in spirits, of a silk-worm lately discovered in the western 
portion of this district, in the vicinity of the Mayoo River; as 
tlso some cocoons, and some specimens of the leaves of a plant 
on which the worms were found .feeding, [Mcesa ramentaeeay 
a Myrsiutfcccons shrub not nnfrcqnent in the forests of Eastern 
Bengal, and throughout the Malayan peninsula]. 

As far as I can ascertain at present, the worm is of the spe- 
cies found in Assam, and described as* “ Fhaleena Cyniliia but I 
shall feel greatly obliged if you will identify the species and let 
me know what it is, 

‘ The managei* of the Poundaubgun tea-estate, who discovered 
the silk- worm in a wild state, has not given very much infonnar 
tion about it. He however states that the tree on which it was 
found was a low shrub, the name of which he could not ascertain. 
I have been unable to discovcT any name for the shrab from the 
'Bengalees who live in the vicinity of the place whei*e the worm 
was discovered. 

The cocoons were found on the tree in the jungle. The co- 
coons do not , appear to have been gathered by the people, or 
turned to any use. The silk-worm was known to them, not for 
its quality as such, but merely as an article of food. The silk- 
worm appears to havfe been considered — at least by some of the 
Hill tribes in the neighbourhood, — as rather a delicacy. 

Two of the worms i*eached me alive. One of them fed 
voraciously on the ledves of the plant on which it was found : 
but refused to touch the leaves of the castor oil tree (Palma 
Christ!), which arc eagerly eaten by some silk-worms in Burmah. 

Mulberry leaves were not available, and I am therefore una- 
ble to state whether the worm would eat them. As far as known 
there are not any mulberry trees in the vicinity of the place whore 
‘the silk- worms were found. 

JExtract of letter from Captain Thos. Hutton, Mnssooree, 

• Tour cate^Illar and the two cocoons from Mr. Ireland, 
Beputy Commissitner, Akyab, came safe to hand. They belong 
neither to Attacus Cynthia, nor to Attacne Mcini, but to a species 
of Atlas of which we have two, one the common Attacm Mias 
found here at Cachar and elsewhere, and the other at Daijeeling 
khpwn as Attactis EdwardsL The worms of the first feed on 
T^eid^eris: Asicn^ica, and on Faleoneria insignis and one or two 
othi^ Cdk^st trees ; the food of the other appears as yet to bo 
^IrttoWu.' To which of these species your specimens belong 
cannot be folly detbrmined until the moths conm out' next 
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wer, but from the .small size of the cocoon compared with that 
of JUacitif alias, from the colour of the silk, and from a certain 
indefinable somethiiify about the larva, I iuclihe to the opinion 
that the species is AtUiGm Etltoardsi, or a new species ! The co- 
coons appear to me to be identical with those sent lately from 
Cachar by Mr. C. Brownlow, which I also suspect to be Atta^us 
Edwanhi ; unless, indeed, the small size is to be attributed to 
insufficient feeding in the house, although the cocoons «eom so* 
well formed, and so full of sillc, that this seems improbable. The 
moment the moth appears I will let you know the species, 


HxperimGutal culture of GajcoUna Paddy at Deehrooyhur, Assam.-^ 
Commmticakd By Richard Rowe, Esq., dated 2Qnl Januarij, 
1871. 

I have much pleasure in sending you the report on Carolina 
paddy asked for in your letter of the JlOfch November. I was not 
able to do so at the time J received your letter as the paddy was 
still in the ground and was not cut aud gathered till the end of 
December. , 

I received the seed late in J line, about 20 seers was put 
into a nui’sery early in July and transplanted in August, over 
about ^ a oecgali of laud, it came on exceedingly well, being 
much stronger in tlie stalk and growing more luxuriantly than 
the Assam paddy along side of it, which liad been put out a month 
to 6 weeks before, some which was transplanted at the same 
time failed entirely. 

The yield was about 5 J maimds, at the rate of 11 mauudsi 
per beegah, the villagers here say they get from 5 to 7 maunds 
per beegali of their own paddy. This jf'eartho yield was a. little 
over 5. They say if the Carolina paddy had been sown earlier 
it would have given a still larger yield (this may or may not be 
correct.) Those who have eaten it appx’ove of its quality 
and confess that it i.s better than their own. From the suc- 
cess of this sowing, I am of opinion that the substitution of 
Carolina paddy for the As.sam description^^ would be of great 
benefit to cultivators, the yield being larger and the quality su- 
perior. I have kept nearly all the seed for sowing next season. 


Es^erMenial ^culture of Carolina Pad.dy in ihe Midnapore 
^ tricL (Extract of a letter from the Superintendent, Cafial 
• Bevenue, JBenyal, to the Secretary to the €rovernnient of Bengal^ 
Department Public Works, IrrigeUionJ 

I have the honqr to bring to your notice the great favor 
which in the lands commanded by Imgation Canals, the experi-» 
meats with Carolina paddy have mat with from, the si^aujid^a 
and cultivators., • . / ^ 
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, JExotic todacco auUimtim at Dharwar. 


2. A small amount of Carolina paddy was obtained from 
the Collectors and^ distributed some two years ago. It is so 
nighly approved of, that the yield in both years has been almost 
entirely kept for seed, and thus the area grown with this rice 
has each year incimsed. 

8. The excellence of the rice, the largeness of the yield as 
compared with the ordinary kinds of Hoe foiling under the deno- 
mination of B^ee or Aous, and the short time it has to remain 
on . the ground, tlius affording an^le lame for the cultivation of 
another crop within the year on tho same land, after the reaping 
of the crop, have been tue chief causes of the favor it has mot 
with. 

A It is sown on the higher lands near the distributaries 
and is generally reaped in October, having been sown in June or 
Juljr. The lands are then prepared for cotton or other crops, 
which are gathered in or before May, when the ground is again 
tilled for the rice crop. Canal water, if available, is always taken 
for the irrigation of this crop. 

5. My immediate object in addressing you on this subject 
is to ask yon to bo good enough to endeavour to obtain in 
Calcutta from the Agricultural and Horticultural Society or 
from other sources, a considerable supply of selected Carolina 
8^ paddy, to be forwarded to m(\ for sale at cost price, to tho 
imgating zemipdars and cultivators. They Would, I am 
confident eagerly avail themselves of it and a considerable benefit 
would thus be conferred on them at no cost to GfCvcrnmont. 


Exotic Tobacco cultivation at DJiarwar, — (Communicated by 
E. P* Kobebtson, Esq., Magistrate and Collector of Dharwar^ 
in a letter dated 20th December^ 1870). 


In the Agricultural Gazette of India^ October 15th, 1870, 
I 86, there is a notice of exotic tobacco cultivation in 


1 have for two years cultivated exotic tobaccos, and have 
been making expei^m^nts in tho hope of discovering some 
method adapted to tho climate of this country for caring tobacco. 

. I am convinced that the system of tobacco curing ordi-. 
lokrily in use^in America and Gul^ is of no use wliatevcr in this 
eonnti^. Herewochave the dry air to contend « against. The 
^ mid-rib to dry without making the tobacco 

If the tobacco is' packed in bands to ferment witluthp 
midriiiSif not qnito dry, no care in tho world will prevent, tho 
b^npng mouldy and bad. If the mid-rib is allowed to 
b^^e d^i the tobacco becomes quitp brittle and is con- 
deiimod as useless. ,. It is not useless, however. Tol)accocan^ 
iBst bp cured in this county till the mid-rib is quite 
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* I have tlio pleasure to forward you two cases, one 
from o«v««. Containing leaf tol^co of the van^iea 
mout Imported seed. marginally noted. This leaf tobacco when 
ohk?** packed was perfectly soft and pliant, arid,* 

Yiijinian. if it has been sufficiently closely packed/ 

I hope will reach you in good condition. 
The other case contains cheroots made up of these different vario- , 
ties of tobacco. I had very great difficulty in* securing the 
services of any one able to make cheroots. The old man whia 
made up the cheroots now sent had not made any for many years, 
consequently his hand was out and mosij of the cheroots are far 
too tightly rolled. The tobacco sent should, however, not be 
condemned, because the ch'eroots are not well made. The Shiraz 
lias I think, an exceedingly fine aromatic fiavour. The Hima-^ 
layan no flavonr whatever, while the Havannas, Virginian and 
Ohio are to my taste exceedingly strong. 

In fiict all these tobaccos excepting the Himalayan, are 
stronger than they should be, and this I attribute to my having 
cut the plants as soon as one or two leaves appeared somewhat 
ripe, and before the whole of the plant had become properly ripe. 

This year I have now gathered a very large crop of good 
tobacco, and as an experiment have not cut it in plants, but have 
had it plucked leaf by leaf as they become ripe. The consequence 
is, that the tobacco, while having its full aroiiip, has lost the 
harsh strong t^te of the Havanna, Ohio and Virginian now sent. 

I hope this tiihe next year to bo able to forward you a specimen 
of this year’s tobaccos, and curing, that will, I think, show some 
slight ^vanco. 

The plan I. have adopted is to pluck the leaves after 8 
o'clock A. M., but only those that have become ripe. These I then 
put in heaps in a room well ventilated. These heaps are watched 
and the tobacco turned to prevent its heating too much and rotting. 
In two or three days the tobacco obtains a good colour. The loaves 
are then strung together in bands of from 10 to 14 leaves. This 
is done with a strong needle and twine. The bands are then hung 
up in a drying room close to one another, ily proper arrange- 
ment of ropes from the ceiling and cross ropes a very large quan- 
tity can bo hung in a room. The tobacco is left hanging till the 
mid-rib is quite dry. The bands are thpn taken down and the'to- 
baccois put b/in large boxes or. baskets (thelattor must be lined * 
widi paper to prevent mould, which att^ks bamboo as soon as 
there is rain). The tobacco is lefb in these baskets till the next 
monsoon. As soon as the air is damp firom the rain the tobacco 
is exposed to the damp air, and as soon as it becomes soft and 
pliable (but not diunp) it is smoothed out into bands, and 
packed in the boxes or baskets again in heaps not more than ond 
and half feet high to ferment. This it docs most quickly. . 
the end of from six to eight weeks the tobacco is well cured and 
can be made into cigar^or packed for exportation. .The tob^oct 
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while in heaps and :&rmenttng should be examined to pro^etit its 
over-fermontion. 

If only ordinary care is taken the pi’ocess is simple enough. 
The tobacco now sent is not as well cured as it might be, owing 
to much of the tobacco having been plucked when not sufficiently 
ripe. The tobacco, however, is large and fine, especially the 
£mvanna and Shiraz. The soil In which the tobacco was growth 
was a poor red soil. I have distributed considemble quantities 
of seed in fhis distinct, and the cultivators arc much pleased 
with it. They prefer the Havanna to all the other de.«criptions. 
The Shiraz, they state, grows too tall, and the leaves, unless the 
plant is well headed down, are apt to become too fine. 1 shall 
esteem it a favor if you will forward me the Society’s opinion 
of the tobacco sent. 


Tobacco raised at Jnlpigoree. — (Comyminicated by Colonel 
J. C. Haughton, dated February y 1871.^ 

I place at the Society’s disposal specimens of tobacco from * 
an annual show held at Gooch Behar. I regret to say that as 
yet the show has failed to elicit even the best samples of tobacco 
or to enconrage attention to quality. The actual cultivators are 
generally afraid to come forward, and when they do so ont of 
deference to their superiors, send iip inferior samples, having a 
vague idea thaiu the ultimate object in view is taxation of the 
article. I sliall be glad to receive a report on the samples, and 
will feel obliged by . your causing a small box, say 50 or 100 of 
each^ to be made up for me and duly labelled, the cost of which 
I will defray. 1 may mention that 1 luid some of thp Gooch Behar 
tobacco made into cheroots in 1864, these were consumed during 
the Bootea Campaign in 1865 and were pronounced “ very good.*' 

You seubme some tobacco sc^cd the year before last among 
the flower seeds from Paris. It was sown by the gardener as 
such in the flower seed in my garden. As under these unfavor- 
able circumstances it promis^ well, 1 determined to try and 
cultivate it. Accordingly at £he proper season a small patch was 
planted out, care halving been taken to mannre the ground, it 
has >come up well and the crop has been cut. The leaves are 
some of them the largest I liavc ever seen. 1 am from three 
we6ks to six ahead of the country cultivators and have escaped 
•the risk of hail stoJrms which ofben destroy the*" crop. When 
cured I shall send you a sample. The flower differs from that of 
any variety known to me in being of deep red (lakeP) color. 

1 am unaole to say whether it is any one of the varieties men- 
tioned by Voi^ as be merely calls those having any tinge of red 
rose colored. One plant just brought to me by the gard^er 
for instructione measures four feet. My neighbours, who last 
year rafoaed my onion seed from superstitious motives, tore, 
observing the vigouS* of the tobacco, begged the unused scalings 
to plant out. ... 



l&epoYl, on samples of TobaccOy suhmtUvd to the AgrkiMuraJ, md 
Uortlmli/aral Soeictyy by E. P. Robertson, Esq;, a s,, Collec- 
tor of DharivaVy and Colonel J. C. Haiiqiiton, Jtdpigoree. 

The .specimons of tobacco sabmitted by Mp. Robertson are 
admirably prepared as far as the preservation of the leaves is 
concerned, but we are sorry to say that we cannot^ pronounce it 
well cured. ^ The red coloring matter contained in the tobacco 
has been highly developed By the process of dcssication at the 
expense of the alcoholoid liquid which constitutes the principal 
qualities of the tobacco. In fact, the nicotine does not exist in 
the samples submitted to our Society. To render it an article of 
some value in the European market, it would be necessary to cure 
the tobacco by means of acetic acid and a solution of chloride of 
sodium. 

The leaves with which the cheroots have been made, have 
been evidently submitted to a certain process of fermentation 
by the manufacturer, but they are still dclicicnt in nfcotiney owing 
to the imperfect development of ammonia wliicli is required in 
the tobacco to destroy the acid or aci*id principle which notitni- 
liscs the nicotine. The tobacco is other'visc well grown and of li 
very fine quality, the Virginia rporo especially, which would fetch 
about Rs. 18 to 20 per maund if the nicotine was more developed. 

We shall observe, in conclusion, that the\obacco in its 
present state could not stand a sea voyage to Europe, as it would 
be destroyed by insects during the passage. 

The samples of tobacco submitted by Colonel Haughton, 
contain some very fine specimens of tobacco — amongst other, 
Nos. 3 to 0. But we are soiTy to say that the tobacco is iieithoi' 
well dried nor well cured, and in its present condition it is quite 
unfit for exportation for tho European markets. The bundlcfi 
being too largo have retained an immense amount of dampness, 
which has caused the development of insects, which wtmld nOt 
fail to destroy tho whole of the leaves during tho voyage. The 
leaves contained in tho packages numbered 1, 2, 4, 5, are evi- 
dently from the Havanah stock, but degttoerhtcd by improper 
cultivation ; 3 and 6 are of a finer kind, and seem to belong to a 
different variety, perliaps Virginia ; — very fine cigars could be ma- 
nufactured with that tobacco. That quality seems to be more 
suitable for Eurepean consumption than any otiier sample submit- 
ted, and is worth 10 or 12 rupees a maund. 

Ch. Pabrb Tonneere. 

Ed. Van Cutsem. 


CalcnUay \9>ih il&y, 1871. 

P. Sf.r-As the process of curing tobacco described by,; 
Mr. liobertson is a tedious one, and quite unsnited to the eli^ 
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mE^ of Bengal, 1 intend to submit at the next Meeting of the 
8o(net]jr a short memo, cto the best mode caring tobacee 
in India* * ^ 

Ch. Fabbe Tonitbb&b*, 

Bemoarhi hy Dn. Tonnebbe <m Colonel Hatjqhton’b Idfer , 


The tobacco alluded to in the letter of Golonol Haughton 
lA Vhe Nicotk^a gigantea, or vrhk3i is largely culti- 

vated in the gardens in Europe as an ornamental plant. It is a 
variety of Cape tobacco, NicotictTui Capcnsis. It is not used in 
Europe for domestic purposes, as it has been found wanting in 
nicotme. It would be worth ascertojning if the active jHinciple 
of the tobacco is more developed in this country under the ac- 
tion of a warmer climate. So I would suggest that the tobacco 
cultivated by Colonel Hanghton in his garden should bo care- 
fully gathered and well cured. I have a few plants of the same 
iob^o which I obtained from tbe Countess of Mayo. 1 have 
transplanted them upon the rich soil of the lands reclaimed by 
the sweepings of the town at the Salt Water Lakes, ‘ where they 
thrive admirably well. I shall give in due time to the Society 
an account of the cultivation of tliis kind of tobacco and the 
results obtained. 


/ 


'Ch. Fabbe Tonnebbe. 


Beply from Mb. B. P. Robebtson, to the Committee's Beport on his 
• samples of Tobacco. 

1 have to thank you for ihe printed papers containing the 
report on the tobacco sent by me. 

It appears to me that there must be some mistake as to the 
tobacco containing little or no nicotine. Very many of my. 
friends have tried the tobacco and pronounce it to bo goo<l, 
•with however the fault of being exceedingly strong. Now the 
ateength of tobacco comes from its nicotine, and if the specimens 
1 sent contain no nicotine whence the stren^h ? 

1 believe that^ nothing destroys tobacco so much as mois- 
tening it. How then is acetic acid . and chloride of sodium to 
<be used in the curing. 

* If the process of desiccation hod been carried on too quickly, 
the tobacco woulU have been, of either a green or greenish 
yeUow color. If too slow it would have been black, like much, 
irf the comtry tobacco. 

to the report on tobacco by Dr. Forbes Watson, 
^d his extra^ from the treatise by Mr. Mondis, 1 perceive that 
amqimt of nicotine in a great measure dq)cnds on the extent 
tp nvhkf^ tlie ifs£ is allowed to ripen. The riper the leaf the 
'diiHutme.^ TTie ameiuxt of nicotine does not appear to 
4ep^d bh the caring. « ^ 
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^ The soil ihe tobacco ^aa grown in is a hardish red ItmTom 
soil <^iaining n^ch iron, probabfy that may acooirat f<» the <nd 
coloring matter being so much developed P 

The tobacxso of which the cigars were made precisely 
the same as the leaf sent. ^ It was submitted to no process whod* 
^er by the manufacturer beyond the simple process of rolling 
it u^ into cigars. It was taken from the same heap as the leaf 
specimen sent^ and was made up at once before me ‘ in my 
verandah. 

I intend to have some of each description of. the tobacco 
leaf analyzed, and also intended to submit the soil in which it 
was grown to the same process. 

I have had some of the cigars packed up for some months 
to test how far they are proof against insects. None have been 
attacked by insects. Some Manilla cigars, some Tridtdnopoly 
cheroots and some of “ Cope’s cigarets,” all packed up at the 
same time, have however been entirely destroyed by insects. 
As re^rds liability to attack of insects the experiment has been 
quite in favour of the tobacco cured by me. 

I make these few remarks as I am anxious that we may at 
length arrive at the proper method of curing tobacco in this 
ooniitry. Thanking the Society for the kind trouble taken re- 
garding the specimens sent by me. 

Duarwau, July, 1871. ' 

Experimental cultivation with Peas at Umritsur, — Communicated 
by F. Halsey, Esq. 

I have the pleasure to hand you .railway receipt for 13 
maunds, 15 seers Peas grown by me for the Society. 


In October last you sent 

me 



Blue Pnissian Peas 6 lbs. 

the out-turn is 

147 fts. 

Queen of Dwarf „ 9 

Essex Rival „ 9 


»9 9) 

147 „ 


99 99 

156 „ 

Carter’s Surprise „ 15 


91 • 99 

374 „ 

Prize Taker „ 16 


» >9 

244 „ 

55 

« 

• 

• 

• 

1,068 


The weight of Peas actually received by mo fell sliort of 
whaf you BtaM by about 3 lbs., one sort, namely, Carter’s Sur- 
mse having been packed loose in the box which was so insecurely 
mstened down that some seed dropped out on the journey. One 
bag of the Prize-Taler Pea had also burst, and some Peas froni 
it became mixed with the Carter’s Surprise Peas which $(pcounts 
for the 15 lbs. of the latter producing so mudi more tliau 16 Ib^ 
cf the Prize-Tajs^r. * , 
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' It' will be Tiotici^ iiiat the old Blue Prussiau Pea is consider- 
aWy niore politic than the others. 

('barter’s Surprise Peas have naturally got a* small mixture of 
the Prixe-Taker Peas among them, but both being tall sorts it 
will not signify so much. 

The actual ont-tum is 16| Imperial bushels, but the total 
’weight is 1,068 lbs. which at 61 lbs. per bushel (a high average in 
Bugland) gives over 61 lbs. to the bushel ; the out-tarn may conse- 
quently be considered a very good .one. 

This crojp was produced on one Punjab bcegah of land equal 
to .416 of an acre oiHiinaiy good loam, off which a heavy maise 
crop had just been taken. 

The cultivation adopted was as* follows : — On the Indian 
com being cut the land was bitokon up with an ordinary native 
plough, and then once cross ploughed with Stalkartt’s improved 
plough to the depth of 8 inches. The Peas were then sown 
broad cast on tbc freshly ploughed land, and, as it were, rolled 
in with the ordinary wooden mai-i of Bengal or sowaga of the 
Punjab. 

They were not watered until they had been Up six weeks, 
after which they were canal flooded as was thought necessary. 

Tlie cost to the Society is rent of land lls. 5 0 0 

Watering at 1-8 per acre ... * ... „ 0 9 11 

Watcher 2 nfonths, at Ks. 3 per month „ 6 0 0 

7 Gunny Bags, at 5 annas „ 2 3 0 

, Labour ... nil 

(My own servants and vciy’ slight.) 

Freight to and fixmi Umritsur you will have to pay 

Rs. 13 12 11 

Tlie Secretary mentioned that the cost of railway freight to 
and irom Umritsur and the original cost of the seed, added to 
the above Rs. 13-13 would make a total expenditure of Rs. 76 
only for this large quantity of 16| bushels, against Rs. 370 the 
cost of the same quantity from America, exclusivo of freight and 
other contingent charges. 

"The best acknowledgments of the Meeting wore given to 
Mr. Halsey for the above very satisfactory report and for tho 
trouble he ha^ £aken in raising this seed for distribution to the 
* .Hqmters. , .... * . 

' ' ' • r -V - ' 

0 - 

Tre^plaifAing in Upp&i' TmUa. — (Extract of a letter from H. Cope, 

' E^., dated* 1870, a Communication from Hie Offg, 

. * Oeui* of ForesU.) ^ 

The extension of fruit-bearing trees amongst the people ia 
^ne deserving the special attention of your Society, and you would 
render the whole country the greatest service presisiiig on the 
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official commuiiity of all classes, European a| well aa native,' th© 
advantages that must arise to the, great mass of the population 
from increasing the capabilities of the country in this repeyet. It 
is a fact that so large is the consumption of wood, when that is 
still used for fuel, that in the Districts of Meerut, Mozuffemuggur 
and Seliaranpore the fine old mango trees . that form .in groves 
(topes,) the sole ornament of those parts, are bdng cut down by 
greedy Zemindars, who thus sacrifice the past of half a century’s* 
growth, and the ftiture of hundreds of maunds of fruity for the 
immediate realization of a little ready money. 

The wholesale destruction has, I l)elieve, attracted some 
attention on tlie spot, but it is difficult legally to interfere with 
the rights of private propeHy. /Would your Society consider it 
within the scope of its objects to press on tlie Government the 
consideration of some Legislative enactment, if not for the 
preservation of trees, at least for the compulsory planting of five 
or ton young trees for every old one cut down ? If some stop be 
not put to tliis wholesale destruction of the principal tree 
vegetation of the land, fears may reasonably be intertained that 
the atmosphere will undergo a material and most unsatislactory 
change, and that the average rain-fall will be considerably reduced. 
The Forest Department might be entrusted with the su[)er- 
intendence of measures connected with this inroad on the main 
barrier to tlio increase of heat and the proportiopate • decrease of 
agricultuml produce. 


Major Pearson presents his compliments to the Secretary to 
the Agricultural and Horticultural Society, and, with reference to 
his note to Dr. Brandis of 17tli September last, begs to inform him 
that it was Dr. Brandis’ intontion to have drawn up a report as 
to wliat had been done by the Government of India to check the 
indiscriminate destruction of trees in some parts of Upper India, 
as referred to by Mr. Cope in his letter to the Society, extract of 
which was forwarded with his letter. 

In .Oudh, and in somo parts of the iTorth-Westem Pro- 
vinces, the land revenue, it is believed, is partially remitted on 
lands covered with groves. In the Centi’al Provinces largo sipus 
fto’e annually spent in planting trees, but hitherto; except in some 
casfs, the opemtions have not been very successful, as the climate ’ 
militates very much against the establishment of trees without 
thef arc constantly watered, and this is a most expensive opera- 
tion. In Berar, revenue is remitted on land covered with plan- - 
tations, but, as under the ryotwaree system of land reveimo, the 
trees after 20 yoarS become by the terms of the Settlement the 
property of the holder of the land, there seems no legal power of. 
preventing their being cut down. When in/jharge of the Berw 
Forests, Major •Pearson in vaii^ entered protest after protest 
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a^insi the cutting ^own of the oli village tamarind andmangoe 
to feed the cotton gins, where tto wood easily: fetched 
Bs. 26 or 80 per tree for fuel ; perhaps the discovmy of coal in the 
Wnrdar Biyer may be the .test friend to the groves of trees 
in Berar. . 

The evil resulting from the destruction o£ trees has been 
and is constantly poin^out by the Civil Officers to the Zemin- 
dsrs, and there can be no doubt that a District Officer who 
really chooses to do so may do much to prevent their wanton and 
unnecessary destruction, and a Circular embodying the views of 
the Council, will be submitted by this Department to Government 
for sanction. 

It may be stat^ however, foi^ the information of the 
Council, that in the Punjab, which is the most denuded of trees 
of any of the provinces of Upper India, Government is now 
spending nearly a lakh of Rupees annually by direct agency on 
fdantations* In the North-West Provinces also a special officer 
has been appointed for the propagation of fruit trees at Banee- 
khett for distribution over the country. 


Seniarhi on the Wild Medicinal Bael of tlie Himalayaf hy Lisdt. 

J. F. PoasoN ; with mies tlisreon, by Mr. John Scott. 

Some years ago, the Indian Government caused bael plan- 
tations to be formed at various stations, for supplying European 
and other hospitals, with fresh bael fruit. The Presidency of 
Madras took up the question, and at the request of that Govern- 
ment the Horticultuial Society of India sent supplies of the finest 
ripe bael fruits, procurable in Calcutta to Madras^ The seed 
Extracted from this choice edible fruit, was sown, and perhaps the 
plantations formed are now in full bearing. 

On hearing of the determination of the Madras Government 
to. form bael plantations, I brought to its notice the fisujt tl^t the 
bael fruit used by me in tlie preparation of my Compound Bael 
Powder, for the cure of diarrhoea and dysentery, was produced 
itm the wild medicinal bael of the Himalayas. That this variety, 
when ripe, was not edible, on accoimt of its medicin^ pro- 
perlies, and I urged that as the object in view wjua to provide a 
•nem^y ^r dysentSiy, and not«a desert fruit, for the table, the 
proper course to adopt was to form medicinal bael plantations, 
lA the liadras Hills, at a suitable elevation from 1,600 to^^jOOO 
aimve the level of the sea, the young plants and suckers being 
acAt from tiie Hurreepore* bael forest. The Government of 
Oepige refiwred the matter to some person in the Forest 


and a the second 
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Dapariment for report^ tmd in duo time it informed tiiat the 
Aegh marmeloa was perfectly well known in Madras, and that 
there was no ne^ssity for sending to the HimaJayas^for baeh 
The fact of these being a modicin^ variety, was not believed, and 
in duo time I was instructed accordingly. I was at the Hurree- 
pore d&k bungalow on the 31st March, and seeing the faael forest 
the Madras corrospondenco came to my recollection, and I resolv- ^ 
ed to gather some of the fruit and leaves for traLsmission to the* 
A. & H. ^ Society in order that the question of the existence of 
the medicinal variety might be definitely settled. 

I have therefore sent five full-grown specimens of this ba^lj 
to be kept for the inspection of sceptics, and I enclose some of 
the leaves. In the parcel 1 have also forwarded some of the dried 
fruit, as used by me. This variety of bael varies in size from a 
walnut, to that of a full-sized billiard ball. Of this size few are 
to be found. The fruit is tender to the middle of September 
after which the cortex begins to harden. The tree is from 12 to 
16 feet in height. But the plant bears iruit, when four feet high, 
growing in a bush form ; the foiiit is always more or less pear- 
shaped. 1 think it will be admitted that the Madras authority 
was in error, and that the failure of local bael powder, and bael 
fruit, is due to the cdiblo fruit being used in place of the medi- 
cinal one. • 

The time will come when the medical prejudice agmnst the 
bael fruit will pass away, and under these circumstances it is ad- 
visable that reliable information on the subject should be record- 
ed for future use in the proceedings of the Society. 

The bad fruit of the “British Pharmacopoeia’* is the 
ripe dried fruit, of the edible bael or Aeyle martnelos** This 
has been improved by cultivation and gifting, and the resulting 
“Kaugzce Bael,”is the luscious delicious fruit mentioned by 
O’Shaughnessy in the Indian Materia Medica. I mention this to 
remove Uie prevailing impression that the esculent green bael, 
grafted, or ungralled, is medicinal when dried, but is not non- 
medicinal when ripe. I never use the edible kind, and as the 
natural result, my remedy does not fail. Butjn the Government 
Hospitals, bazar bael is used, and I fear never succeeds. Thus; 
the fruit is blamed in place of the want of knowledge. I dare, 
say there is not a shoj) in Calcutta in which the wild medicine!, 
hael is to be found. Yet the public place implicit confidence in^ 
the^native Druggists, or^^Pumahree^** and purchase his bael chips/ 
for medicinal purposes. ^ 

*The sherheiy decoction, and spurious bad powder, mado 
iherefrom^ does not answer expectation. The doctors very nalrii- 
raUy oppose the use of bael, and condemn it as ab^lutely 
valueless, and they* are quite right, for where 
craneernod, the uncultivat^ (t. e., not grafted) Aegle mmm^o 
of Ben^ and Upper India is of no value fortfnedicinal purposes^ 
Ip like maimer bael of Bombay and bmag 



tivated edible ip no beti^ ihisd ihai of Bengal. Gultivation 
and grafting improye but ht^an Icnowicdgo is not 

sufficiently advtoced to coi^yert a non*rnediciiial Iriiit into a medi- 
ciiuil oneby^a^tivationj it^r will any amount of cuitivation causo 
the mMicinal bael^ of tile 'Himalayas to pass into a delicious 
edible fruit. , 

If the medicinal bael in to be raised in Bengal, the proper 
place for grotring it is Parimanth** hill and it would answer 
lU the Huzareebaugh hills. But being a hill sab-trcc, its cal- 
tivation in the plains will not succeed.” 

Kussowleb, IStt AprU 1871. J. P. Pogson. 

With reference to yours of the 28th ultimo, enclosing for 
my perasal a letter by Lieutenant Pogson, on the so-called ti-uo 
medicinal bael fruit, with specimens of the loaves arid fruit for 
examination. The fruits forwarded seem to me to belong to tho 
variety called by the natives sreephul. Of this there is a wild 
and a cultivated form, and the former is that referred to by Lieu- 
tenant Pogson. The sreephul is doubtless a variety of the bael — • 
Aegle marmelos — differing only I believe in the fruits, the shell 
of which in the bael — as recognized by the natives of Bengal- 
is smooth and rounded externally, whereas in the other it is flatter 
at the apex wif&i a rough and more or loss irregular surface. 
In the vicinity of Calcutta, tho wild variety of the sreephul secmis 
to be very scarce, and I liave indeed seen no living specimen of 
it, though I hear from some of the malices in thc^ gardens hero, 
that it is found in the interior of Bengal, and tluit the fruits do not 
differ from those which I have shown them from Hiirrceporo kiel 
forest. 1 have no knowledge of the relative medical qualities of 
the wild varieties of bael and sreephul ; but a decoction of the 
unripe and dried fruits of the former known as “ hiel sooti,'' is 
according to native practitioners an excellent remedy for diarrhcea 
and dysentery. Dr. Stewart also in his “ Punjab Plants” states 
that “ the pulp of the fruit, fresh or dried, is undoubtedly of use 
in affections of the 'bowels j’’ nor do I see any reason, ho conti- 
nues^ “to place credit in a newspaper statement, that fi*om the 
taregs of these hills (Eangra) it is less efficacious than from those 
growing further «ea8t.” 

* y lieutenant Pogson certainly, as. I think, errs in assert- 
ing that no amount of cultivation will cau^e the medicinal fiael 
of the Himalayas to’ pass into a delicious edible fruit. ^ Tho bad 
and sreephul are undoubtedly varieties of one specios, and we 
find the letter kinds of both deteriorating alike when their cuL: 
ture is neglected ; the fruits then decreasing In si^, and becom- 
ing leas palatable* I thus see no reason to doubt but that tho. 
wild sreephul has giyen rise to the edible variety of our gardons^, 
The betto kin^ c^bothTarietiqs reproduce thenisolyes truly by: 
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BeedH,.and they arc thus rarely increa^d by layers or grafts/ 1 
send for comparison a few fruits of the wild variety of the^bael. 

Lieutenant Pogson forwards, as he .remarks, specimens of 
the leaves and fruit “ in order that the question of tlie existence 
of the medicinal variety might be definitely settled thus assum- 
ing that recognized botaniesd dilferences indicate also the relative 
chemical or medical qualities, which of course they do not. The 
question at issue can only be settled by chemical analysis, or per- 
haps better by practical experiments, and thus showing their 

relative efficacy in the treatment of affections in the bowels 

The remark that the variety refeired to “ being a hill sub-tree, 
its cultivation in the plams will not succeed” is indeed in the 
absence of direct experiments, a bold asscHion. Within my own 
experience I could mention not a few Indian trees, many shrubs 
and herbaceous plants, affecting much higher altitudes than that 
at which the so-called medicinal bacl is found, and which never- 
theless thrive well in the plains. Indeed, as I previously stated, 
the mallcc^H in the gardens here assure mo tliat this variety is in- 
digenous in the interior of Bengal. Dr. Stewart also states that 
“ tins small tree which is not uncommon at different places below 
Simla to about 4,000 feet, extends Kj>arii'gly iq) to near the Indus, 
and is said by Bellow and other§ to be found beyond that river; 
it is occasionally seen planted in the plains, the stems attaining a 
girth of from two to three fcct:^^ the italics are miiie. 

J. Scott’ 


I have carefully perused the observations, made by Mr. J. 
Scott, on my communication, in which ihe medicinal vrild bael 
of the 1 lurreepore forest was brought to the notice of the Agri- 
<mltural Sotucty of India, and appeal’s in the proceedings of the 
Society, published on tho 18th May last. 

Mr. Scott holds the opinion that tho bael of Hurroopore, 
of which full-grown samples were sent down by me, is identical 
witli tho iSreep/m? of Bengal, of which Mr. Scqft candidly admits, 
he has ‘ seen no liviitg specimen, ’ Tho samples sent were shown 
by Mr. Scott to ‘ some of the mallees in the gardens here,’ and 
tfie result of the rcfercncjo speaks for iiself. Mr. Scott heard 
from tho malkcs, that, ^ (sreephul) is found, in* the interior of 
Bengal, and that the fruits do no*t differ from those which I have 
shb\^n them from Hnrreepore forest.* Mr. Scott also shites : — 

' * In the vicinity of Calcutta the wild variety of the sreephnl, 
seems to be very scarce’ Mr. Scott has never seen the wild variety 
of the sreejthul, from which the conclusion may be dmwn, that 
• he lias seen a variety of srecphnl which is not ^ wild. Before 
proceeding further tho first question to be decid^ is — What is 
, the sreephul ? ^ • • 

Sreephul is ^ oompoviud Sanscrit word. iSreeisone of the 

C I 
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iiamo8 of TiutcJmes, the wife of FwnWj and the goddees of plentj 
and prosperity. Phul means frnit of any sort. « . 

According to certain authorities, the self-sown, or the self- 
grown, edible bael fruit of Bengal, Aegle marmelos^ is called tlio 
sreephul ; I presume to distinguish the tree and fruit from the su- 
perior or cultivated bael, grown for the table. 

In the plains of Upper Indio, the Punjab included, we 
have first tiio self-sown, or ordinary edible bael fruit — called 
for the sake of distinction — KeiCee-aJt (woody, ligneous) bael ; 
and, second, the Kaugzee^ or large tliin-shellcd grafted bael, 
grown for the table. The word sreephul is not current in Upper 
India, and w'ould seem to be a pet or fanciful name, given by the 
people of Bengal to the 'Aegle marmelos^ vrhen found growing in 
the forest, or elsewhere, behind or near a Hindoo temple, for ex- 
funple. 

In these hills we have two kinds of Walnuts, and Pome- 
granates, called respectively Kufeah or Khamjee — to distinguish 
the self-sown from the superior or cultivatai variety, and the 
bael in the plains is similarly distinguished. Mr. Scott’s malices 
say that the sreephul with which they are, or pretend to be, ac- 
quainted is to be ‘ found in the interior of Bengal.* If so, let 
them produce some samples as, gathered from the ti*ee ; and, if 
two or three are sent to me by banghy post, I think I shall have 
little difficnlty^in deciding whether the fruit is medicinal like the 
Hurreeporc bael, or not. 

I believe the Calcutta fire- work makers use the thick hard 
shell of globular wild fruit, resembling the bad {Aegle marmelos) 
in the manufacture of artificial bomb-shells. Perhaps, this is the 
sreephul of the inallecs, if there is a separate local name for 
the uncultivated and iingrafted edible bad frnit. 

I have stated that the wild medicinal bael of Hurreepore 
will not grow in the plains. Leaving my opinion out of the 
question, it would be a gi’eat point gained, if Mr. Scott conld 
form a plantation thereof in the Royal Botanical Gardens. There 
Is no 'scarcity of, young plants in the Hun*ecpore jungle, and as 
they might he removed in the raias, the fact of this variety of 
bael (which I decline calling the sreephul) growing and bearing 
Bmit in the vicinity of Calcutta, would be ptwticnlarly demon- 
strated. I can Foncli for the chemical or medicinal quality of 
the bael fruit of Hurmepore, and I know from analysis that its 
components differ veiy considerably from any edible ftmit. ^ 

Mr. Scott can have no idea of the immense difference of 
opimon prevailing amongst Medical Officers of conddcrable ex- 
perience on the sanative powers of tlie^bael fruit. The bael, 
Recognised iuthe London Pharraacopceia, as the genuine article, 
is officially stated to come from Malabar and Coromandel, and its 
liquid extract is tlfts authorised prepamtion. The bael of Bengal, 
as as the British Pharmacoporia is concerned^ is ritently ig- 
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nored. Bat a dRring Loadon Chemist, (Groald* of Oxford Street) 
anonymonsly rfupported by a retired Bonsai Medical Officer, sup-» 
plies old Indians and others, with the “Liquor Bel® of Gould,’* 
guaranteed to bo made from Bengal bael, the virtues of which 
cannot be sufficiently extolled. Professor O’ Shaughnessy in- 
forms us that the pulp of the ripe edible bael fruit is harmless 
and most delicious. Mr. Gould informs his London friends that 
the jelly made from the pulp of the ripe Bengal bkel, (from the 
dried green fruit, of which he makes his Liquor Bel®) in the 
place of curing dysentery, has an opposite effect, from the unripe 
fruit being a gentle but effectual laxative. 

The bael of the Lopdon Pharmacopoeia has been ana- 
lysed, and London physicians of note, who are opponents of 
Indian bael, advance and arc prepared to maintain the doctrine — 
‘ Tliat there is no need of a medicine like the bael, for that 
dysentery can either be cured without it, or an artificial bael 
compounded of tannin and mucilaginious mgi*edients.* One 
Medical Officer asserts, that much of the efficacy of the bael 
* may reside in the thick mucillaget which surrounds the seeds of 
the fruit, and another M. I)., Lond., L. R. C. P., states, positively 
of all the vegetable astringents I have found, none equal to a 
strong decoction of the rind of the bael fruit of Bengal ; ano- 
ther medical authority states, Hiat the juice, of the unripe fruit 
is tho part to be used for dysentery.’ The Bombay Medical 
Board, when opposing tho introduction of my bael powder, sta- 
ted in their report, that tlie bad of that Presidency produced 
dysentery in place of curing it, and, therefore, they would not 
hear of my preparation being tried. 

The Madras Medical Authorities, though having no faith 


EXTRACT PROM OFFICIAL REPORT. 

From the Pmicipnt rnspcctor-General^ M&tieal 
Deparfm^rtft Mudraa, to the Secretai-^ to Gofient- 
ment^ Mitiinry OepaHmmt^ Fort ^itU Georget 
Dated Bangalore^ Wlh Aagv^t^ 18ti2. 


I have tho honor to report, with reference to 
Voiin July lileutciK'oit 


gin, that lileutciK'Uit 
Pogaon’s siHJcific for 


Pyuentciy and DLarrhcm (Couipouud JV-msI Pow- 
der) had been cxteiirtlvoly tried in tho hospihils 
of this pi*eatdcncy, and aiuongst the families of 


oliicors and others. 


The Medical Officers, who have used the •re- 
medy? speak very favourably of it. In some 
cases of which I have personal knowledge, it 
acted *mo8t efficaciously in relieving chronic 
dysenteric syin])lomH, tutor the failure of most 
other medicines.— (Tnio Extract.) 


(Signed) J. Fred. roQSOn. 


in Madras bael, gave my 
preparation a fair trial, and 
the official report as per 
margin speaks for itself. 
On a copy of the document 
being sent to the Govern- 
ment of* Bombay, the offi- 
cial opposition of the medi- 
cal authorities was with- 
drawn in 1803. But tlie 
result of the trial vras never 
communicated, though from 
the fact of very large quan- 
tities of my preparation 
having been indented for 
by the leading Bombay 


* “.Gohld’s Pamphlet on Indian bael, or Irala, Edited by a late member of the Pro- 
fession, Bengal I’rosidency." PubUshed by J, Shaw, Booke«llcr, 256, Oxford Street, 
W. Ijondon. for F. Nowbery and Sons.^Price Six pence. • 

f ** Thick mucUago.”— Another authority, states, the cut sliOes should be suu-aiEM 
at once ; the seeds and any little mim there may be being first taken out, and specMly 
the gum as it is considered Ut poAaps counteract tho medicinal property of the prepara- 
tIoiiV if., the dried dice half green Iruit. • 
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Chemists, (and, under especiAl instructions sent in the first in- 
stance,. by baiighy post), shortly after, and contjinued till the firm 
collasped, it is reasonable for mo to draw the conclusion that 
another success had been achieved. A perusal and consideration 
of the fiicts given, will show how necessary it is that the question 
of the hml of Hurreopore being a medicinal variety of the Aeglc 
, nuirinolos should be definitely settled. 

I have quoted the London or British Pharmacopooia to show 
that the bael of Malabar and Ccfromandel is officially acknow- 
ledged as a remedy for dysentery and alviiie fluxes, by the Royal 
College of Physicians, whilst the bad fruit of Bengal passes 
Unnoticed. 

I have placed on record that the experienced Medical Offi- 
cers of the Hombay and Madras • Presidencies have condemned 
the • bael fmit of Malabar and Coromandel as of no value for 
medicinal purposes. 1 have elicited from Mr. Scott the admis- 
sion, tliat the medicinal bael of lIurrce|)ore is something that he 
luis never before seen, though from what his luallees (or those 
consulted) say it may bo the fthrec 2 >]inl of the interior of Bengal. 

T Imve shown what contradictory opinions are held on tho 
bael question by JMcdical Officers, aiul as niy knowlctlgc and 
experience of thirteen years is o( no value, even when simply 
Opposed by an ^iicxpericnccd Doctor, fresh fi’om College, I tnist 
the Council of tho A. & II. Society will cau.se a London Chemist 
of staiidiug to undertake the analysis of a sufficient quantity f)f 
the properly prepared medicinal bael fruit of Hnrreepore, which 
1 will forward in due course. 

Tho Chemist employed should receive no information as to 
the substance submitted for analysis, which sliould be of the most 
complete and searching description. 

I am well aware that Dr. Waldic, of Calcutta, could do all 
that was needed, but a London analysis carries with it a degree 
of aulhoi-ity, wliich no Medical Officer will dispnftj, . whereas a 
local analysis would bo received only on safienmeo. 

The expense ^of tlu5 analysis may l>e costly, but its value 
will be great, inasmuch as it will pave tho way for the intrcxluc- 
tion of the Hurrcjopore bael into FiUince, Spain, Turkey and 
Briissia ; and thus these couiitrie.s will liocomc possessed of a very 
valuable medicilic for the cure and trcatm(‘nt of alvino ilnxes. 

“ Extract . — BfUlak Pharhilicopma, — 1\ 29, huft edition : — 
** JBelct-^BuclP 

“ Aeglo marmelos D. C. Plate Pharm Journal, volf X, 
page 166. 

“ Tho half-ripe fruit dried from Mahibar and Coromandel 
characters. Fruit, roundish, about tho size of a large orange 
with a hard woody rind, usually imported in dried slices, or m 
fragments, consisting of portions of the rind, and adherent dried 
pulp and seeds. Rind about a |uie and a haif tlficfc, covered with 
a smooth pale brown or greyish epidcrmin;, and int/ernally, us well 
as the dtied pulp, brownish, orange, or cherry red. 
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“Tho moistened pulp is mucillagiumSj Preparation. 
ir actum liquidum, ** 

. J. P. PoasoN. 


Mr, Scott's ohservaiions on (he foregoing, — It is with some 
reluctance that I again intrude on your indulgence, and request 
permission to notice Lieutenant Pogson’s further Ohservatiom on 
the Hiimeyore biiel; though I may at once state ‘that their pe-' 
msal has in no way shaken my belief in the specific identity of 
tho latter and the shreephul of Bengal. The writer lays consi- 
derable stress on my not having seen living indigenous specimens 
of the shreepfml, and he would thus (apparently to his own satis- 
faction) clear the pet boal of Hurreepore, from any close kin- 
ship with tho shreephnl of Bengal. Had Lieutenant Pogson 
maintained this on purely medico-economic grounds, I should 
scarcely have discussed tho subject further ; but as he will msist- 
011 distinctive, though undefined, morphological characters also, 
and thus impeach tlie accuracy of my previous statements, I am 
no way disposed to pass it unchallenged. I have thus made a 
comparative re-exaniination of his specimens with tjiosc which 
we have hero, and the I'esult of tho reference shall again speak 
for itself: — Tlie JEglo marmalosy Corr. (Correa da Serra, a Por- 
tuguese Hotanist, is the authority for the species, not De Candolle 
as given in Lieutenant Pogson’s extract from tl^) British Phar- 
inm'.opoM’a) the bela, (also blca, bilva, and srcephula) of tho 
natives, is a thorny shrub or middle-sized tree, according to the 
less or more favourable conditions in which it grows : the leaves 
are pinnat(), with thr(*e, rarely five, unequal, oblong or broadly- 
lanceolate and crenulate, leaflets, of which that at the apex is the 
largest and petiolate, the lateral one almost seassde ; the common 
petiole cylindrical and tapering. The peduncles are axillary, 
bearing a few large whitish coloured flowers on long pedicels : tliey 
consist of a 4 — 5 toothed calyx, a similar number of spreading 
petals, numerous free stamens (30 — 40), with an ovoid, 8—15 
celled ovary, containing many ovules. The fruit is less or more 
globose, not unfrcquently in the "vvil^ state, somewhat tur-^ 
binate, or top-sliaped, and consists of a hard and w'oody, smooth, 
or sonMiwhat rugose rind; the interior from 8 — 15 celled; each 
cell containing from 0 — 10 wood-coated seeds, surrounded* by 
a copious, tedacious and transparent mucous, *and imbedded in 
a yellowish aromatic pulp. It is indigenous in various parts of 
India, in tho Malayan Peninsida, and in some of tho islands of 
the Archipelago ; cultivated from time immemorial, and natnrab 
ly possessing a plastic constitution ; it is found in most diverse 
conditions thriving,, though dwarfed much in its northern limits 
in the Punjab, as it is also in the hot and arid hills, W'hich it 
affects in South India. It there forms a mere thorny scrub, 
scarcc'Iy rccogipsablo in tho tall, erect and but slightly spiny 
tree, which yve find in the equally hot and humid forests of the 
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Malayan Peninsula « and islands of the Archipelago^ or wen in 
the less equable climate of Bengal. Equally prqtoan is it as i*e- 
gards the shape and size of the fruit wliieh varies from turbi* 
nafce, to perfectly globose, and in weight from six ounces to 
eight pounds avoirdupois. . . . Now, for the so-called Hurree- 
pore medicinal bad ; it occuiTed to me after writing my pre- 
vious memorandum on the bael, tlmt I had seen fruits in all 
external respects similar to those of Hun'oepore in the CUtta- 
gong district ; and on reference to. my notes I find this to be 
the case. The fruit is there described ‘ as a small somewhat 
turbinate, rugose rinded bael, the tree of a shrubby habit, and 
about 20 feet in height : found in the ^ Sungoo Disti*ict and also 
on Seetakoond Hill.’ Again, Lieutenant Pogson, in his former 
communication to the Society, suggests Parisnath as one of 
the most likely sites in Bengal for the cultivation of his medi- 
cinal bael ; as it happens, nature has forestalled him in this, as 
it is indigenous thereon, and ccrhiiiily for all botanical purposes 
identical with that of Hurreepore. I quote from my notes of 
a visit to Parisnath in February 1868: ^ JEtjle marmelos occurs 
somewhat sparingly at the base and on the flanks of the hill and 
also with Tonninalta Olichula at an elevation of about 4,2U0 
feet ; found fruit-bearing plants : these dwarfed, scrubby and 
spiny as compared with those below ; the fruits also smaller, 
but turbinately globose with an uneven surface, as on those at 
lower elevations.’ According to Dr. Carey the bael is in- 
digenous in the vicinity of Scrampore ; but for my inrt I am 
disused to think thai neither there, nor indeed anywhere in the 
viemty of Calcutta, do any truly wild specimens occur : those 
which w'e do find in woods and waste places are all, as I suspect, 
the degenerated progeny of cultivated kinds. This is pr<»bably 
the origin of the few fruits from a wilding plant, which I sub- 
mitted to tbe Society with my previous communication. These 
limits were of small size ; on an average two inches in diameter 
nearly globose, or in a few turbinately globose smo<jtb rinded 
And unediblc, or at least anything but psilritablc \ and aeooiding 
to the native nomenglatme they were of the variety called bael. 
The Hurreepore bael is described by itis patron, as a tree of 
from 12—16 feet high ; ‘ but the plant bears fruits when four 
feet high’ (so do the cultivated back, litclii, mangoe, Ac.) 
^growing in a bush form : the fruit varies in size from a watnui^ 
to that of ^full sized hllliard ball (of this size few are to he fotnuly 
and always more or less 'pear-shaped:) Such is the descHpiion 
afforded us of the Hurreepore bael, and with which, as it so 
imppens, the fruits (Uiough sent as wo arc told ‘for the inspeo 
tipn and conviction of sceptics’) do not wclj agree : all liave.an 
imeven rind and are less or more gluboscly turbinate, or, in 
simpler language, roundish, with an abmpt contraction towards 

the fruits, are from U— 
24 inchea broad by 2— deept Thus, botanicaJly, m I hare 





already said, they do not differ (Vom those* above descnbed aif 
indigenons in the Cliittaf^ong district and on Pammth, aitd 
are of that variety called shreepiml by the natives. In mr 
previous commuTiication I pointed out the characters by which 
the natives distinguish the bael from the shreephul, and I con« 
fess'to some little surprise on observing tliat the first question 
according to Lieutenant Pogsoii yet to be decided is What 
the shreepJml ? ‘ Thou follows an etymological disquisition on 
the term shre&pliula^ which concluded, we learn, that according 
to certain authorities the self-sown, or self-grown, edible bael 
of Bengal is called the shreephuL I presume, continues Lieu- 
tenant Pogson ‘ to distinguish the tree and fruit from the supe- 
rior or cultivated bael grown for the table.’ This is a mistaken 
notion : as I know that some of the largest and finest specimens 
of this fruit wliich have been exhibited for some years back at 
the Agri-Horticultuial Society’s shows, were of the variety 
called ahreephula. The size or quality of the fruit has nothing 
whatever to do with the name, which is indifferently applied 
to those of a small or large size with rugose or uneven rinds, 
even-as that bael is applied to the smoofch-rinded ; though of 
course there arc many both educated and uneducated natives, 
who know nothing of such distinctions. With refei*ence to the 
application of the term shreephHla to tliis fruit, we learn from 
a note of Sir William Jones in voL 2 of the Atuitic EeseareheSf 
that it ‘ is called ehreephula^ because it sprang,* say the Indian 
poets, from the milk of Shree, the goddess of abundance, who 
bestowed it on mankind at tlic request of Jowarra ; whence he 
alone wears a chaplet of Bilva flowers ; to him alone the Hin- 
doos offer them ; and when tliey see any of them fallen on the 
ground, they take them up with reverence, and carry them to 
his temple.’ 

Lieutenant Pogson suggests that it may bo the woody 
rind on the shreepUula of the malices ‘ which the Calcutta fire- 
work makers use in the manufacture of artitical bomb-shells.’ 

I can inform him that both large and small shells are in coin- 
mon use (smaller size most so, as being 4ho least expensive 
when prepared) as are also the shells of cocoannts, and the 
coverings of various other seeds. 

Lieutenant Pogson suggests a trial of .the Hurree^ore 
bael tree in ‘the gardens here, remarking Hliat ‘ it would be 
great point gained if Mr. Scott could form a plantation thereof 
in 4)he'Royal Botanic Gardens.’ I sliall indeed endeavour to get 
a few "young plants of tliis tree for garden- culture here^ bdt to 
form a plantation therein, must needs be a subsequent considera- 
tion for the Snperii^ndent when it has been satisfactorily shown 
that the therapeutic qualities of the Hurrecperc bael are real- 
ly superior to those of the common cultivated or uncultivated 
sorts. Lieutenant Pogson evidently regards this as an eatiU^ 
Jished fact; on th^ other hand* as 1 re^ the evidence tiddtep^ 
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most dtfbious f in fact gives no support to the assumption. 
Thus, I believe that Pogson’s compound bael jjowder as a speci- 
fic for diarrhoea fe.ud dysentery, was first brought to the notice of 
Government by a coinmunicaHou from tliat gentleman in 1858, 
and circulars wore then issued by the Medical Board, recommend- 
ing the use of the baol in the army. The results seems to have 
vbeen generally unsatisfactory. Later, in 18()0, the Inspector-Gene- 
ral of the Medical Department, Madins, reports favorably of its 
remedial qualities, as shown by the Oxtract which Iiicuteimiit Pog- 
Bon now submits to the Society. This, we are told, induced the 
Bombay Medical Board to cancel their previous objections to its 
use ; but stiungely enough, wc find that ‘ the result of the tnal 
was never communicated probably some will be uncharitable 
enough to hint that it may have proved inoH or positively pre- 
judicial. Bo this as it may, Lieutenant Pogson, though thus 
overlooked by the Medical Boaid, evidently consoles himself with 

* the fact’ as he says ‘ of very large (|uantities of my preixiretioii 
liaving been indented for by the leading Bombay Chemist shortly 

^eamleur admirable!' — conilmed till the Firm collapsed 
the italics are mine. Conclusive, Imwevcr, though this evidence 
does appear, the author would nevertheless have us Ixjlicve, that 
‘ a perusal aud consideration of tlie facts given will show how 
necessary it is that the question of the bael of Hurreepore being 
a medicinal va/iety of the ^gh mannelos should be definitely 
settled.’ It does not occur to Lieutenant i^ogsou that he has 
himself afforded us a truly crucial instance in the siraultaneoug 

* collapse ’ of the leading Bombay Chemical Firm, and the de- 
mand for his compound bael powder. Certainly, the enquiries 
w'hich would doubtless have been made by ‘ a disccniing public* 
— as the vendors of quack nostrums have it — ^l)enefitecl by tlio 
powdered bael of HuiTeepore, would have induced otlier firms 
'to indent for it : presuming of course that the ‘ large quantities* 
really had been dispensed not merely indented for and stored ; pro- 
ving one among the other unfortunate speculations which may 
have led to the aforesaid * collapse.’ 

Lieutenant Pogson, evidently determined on showing us 
that there are medicinal and non-mcdlcdnal varieties of the bael, 
states that while the bael of Malabar and Coi'omandcl is recog- 
nised in the London Pbarmacopceia that of Bengal ‘ is silently, 
•ignored,’ and thurf on purely negative evidence, ne would liavo 
us believe that the latter is of no medical value. It does not 
occur to him that the tree explanation may be simply one of re- 
larive cost : thui^ in Bengal, the wild bael is but sparingly distri- 
buted, whereas it is abundant in Coromandel and Malabar,, and 
can thus be sn^Hed at a much lower price than in Ben gal. Then, 
as to the Cultivated varieties, the local demand for the ripe fruit 
is in Bengal quite ^ual to the supply ; and the grower finds the 
sale of the fruit muen more profitable in the ripe than in the un- 
ripe state. AgW| on the stsde'^hssamptipn that the Hurreepore 
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bael is the alone yda medicinalis veris : we are i^oi4 of a "^da/ring^-^ 
probably btjcaiiso^he silently ignores the bael of Hurreepore — 
London Chonnat * who presumes to supply a liquid extract ‘gua- 
ranteed to be made from Bengal bael, the virtues of which cannot 
be sufficiently extolled.’ This is extracted from the green fruit, 
whereas the jelly made from the pulp of the ripe fruit, in place of 
curing dysentery — ^as does the above extract— has an opposite 
effect ; ‘ being a gentle but effective laxative.’ Lieutenant Pogson 
has, I submit, justly enough remarked on my inconversanco with 
the conflicting opinions of medical officers on the therapeutic 
qualities of bael, though, as it appears to me, ho places himself 
in very much the same category in tacitly discrediting the above 
statement of Mr. Gould, as to the opposite qualities of his pre- 
parations from the ripe and unripe fruits. Like phenomena are 
not uncommon in the vegetable kingdom, and as regards the 
case in point, it has been remarked upon years ago that even 
the same preparation may be beneficially administered for diar- 
rhena and constipation. Thus, in the Lancet for 1853, Sir Ranald 
MaHin, m. d., says that, ‘ a singular property of the fruit is this, 
that it does not merely restrain undue action of the bowels, as in 
diarrluca and dysentery ; but also in cases of obstinate habitual 
constipation acts as a mild and cc^rtain laxative. Tt may be said 
in all cases to regulate the bowels.’ Dr. Waring in describing 
its properties says that ‘ it is not improbable that itf action is that 
of a mild stimulant of the intestinal mucous membrane, as ex- 
perience lias shown, that whilst it tends to arrest diarrhoea whpn 
present, it no less certainly acts as a laxative when constipation 
exists. Under each circumstance it seems to give tone to the 
intestinal tube.’ PfiarmacnjxpJa of India. As opposed to the 
above. Lieutenant Pogson states, on fhe autlionty of Dr. 
O’Shaughnessy ‘ that the pulp of the ripe edible bael is harmless 
and delieions.’ I do not find any such statement in the Bengal 
Dispensatory ; and the quotation that ‘ Roxburgh correctly states 
the fruit to be delicious to the taste, and very fragrant* is admit- 
tedly from Ainslic's Materia Medica. Dr. O’Shaughnessy neither 
gives an analysis of the fruit, nor does ho ’^entgire an opinion on 
its medical properties in the abovg treatise. We have it, how- 
ever, op the authority of Dr. H. Cleghorn, Late of the Madras 
Medical Service, that both the Gonsei'vc and Litpior Bein' as pi*e5 
.pared by Mr. Pound, of Oxford Street*, London, ^frorn the half- 
ripe fruits exported from Calcutta and imported to Madras by . 
Flynn and Go.) proved very useful in five or six cases of obsti- 
nate diarrhoea, and in the person of a young officer from Burmali, 
who suffered frpm great irritability of the mucous membrane 
after the expulsion of Toonia by Kousso. The Conserve was 
spread' upon bread, like marmalade, and the Liqmr Belw was 
given in doses of two table-spoonsful throe times a day. Lieute- 
nant Pogson would have us believe that the Bengal bael is pt* 
no medical value ; doubtless he has done ao in ignorance of the 
above favorable testimony, more of which he will find Dr. 

V 
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Grant’s communici^tion ‘ on tlie preparations and of tlie bael 
fruit,’ to the Indian AnnaU of Medical Science^ for 1^54. I 
would also draw Lieutenant Pogson’s attention to a quotation 
from Dr. Stewart’s Punjab Plants in my previous note on the 
bael ; the nevjspapsr statement on which Dr. Stewart plctees no 
credit^ having as I suspect reference to the assumed greater eflS- 
cacy of the Hurreepoi*e bael. This has been overlooked in the 
further ohsewaUons* as I cannot believe that the author knows 
80 little of Dr. Stewart as to thu^ petulantly refer to him as the 
‘ inexperienced Doctor fresh from College,’ and simply opposed ‘by 
wliom, the author’s knowledge and experience of thirteen years 
is of no value.’ Whoever this may be, however, has very little to do 
with the question at issue, which is by no means confined to the 
opposed testimony of an inexperienced physician, and the thir- 
teen years knowledge and experience of Lieutenant Pogson. 
.We have records of results from some of the ablest and most 
experienced officera in the Indian Medical Service ; and these 
certainly do not show^ that the Hurreepore bael is therapeutical- 
ly more valuable than that of the wdld and cultivated kinds from 
other parts of India. All have been fairly tested, and their re- 
medial qnalkies — such as they are — are now well understood 
by medictil officers, so that nothing new is likely to be elicited 
by the analysis suggested by liieii^nant Pogson. Analysis of 
both ripe and nnripe fruits have been made by Dr. Maenamara 
and others, and comparative therapeutic results of the wild and 
cultivated baels disprove the assumption of their being medici- 
nal and non-medicinal varieties. Dr. Grant has, indeed, many 
years ago, remarked that ‘ the relative worth and prefcrablencss 
of one form to another is an enquiry by no moans unimportant 
nor uninteresting;’ — bftt this was written when, the properties of 
the plant really were subfiidice, though he further states that — 

‘ there is strong reason to suspect that the occasslonally unsatis- 
factory results of its use have been owing to imperfect adminis- 
tration of the remedy eitlier from inattention in the selection of 
the fruit or carelessness in its preparation.’ 

In conclusicpi, I have great plefxsure in appending the 
following note from*Dr. Nonnan Ohevers which will be read 
with interest as affording us a clear and succint statement of this 
eminent physician’s experience of the therapeutic qualities of 
bael. ‘ I som5tiiiies use still an extract of the dried bael prepared • 
by Baboo K. L. Dey. It is ajYjfarently moderately useful in chro- 
nic' bowel-complaints. For three and twenty years I have always 
had the bael in view, and, as you see, have never quite thrown 
it over; but the result of my conviction is that (accepting the 
fact that all plants have medicinal virtues) those of the bael stand 
very low. a practical physician, I wobld never trust to the 
, bael alone in aiw disease, unless £ possessed no other drug, and 
I believe: that should it be forgotten to-morrow (as it is by most 
nhvsiciaiis'li it would be no los@, * 

JOHMT SCOCT. 



The Sorgo, or Northern Chinese SutfAR-CANB, as a 
• FORAGE Plant. 

Bioad the following letter from the Secretary to the Govern- 
ment of India, Department of Agriculture, dated 23rd June, 
in reference to a memorandum from Colonel Boddam, on special 
duty under the Mysore Government: — 

T am directed to forward herewith copy of a*memorandum 
by Ijieutenant-Colonel Boddam, relative to a forage plant called 
sorgo, and to state that tlie Governor-General in Council would 
be glad to receive any information the Agricultural and Horti- 
cultural Society may possess on the subject, specially witii 
reference to any trials made with it in India. 

2. 1 am also to invito the opinion of the Society as to 
how far, as compared with the yield of other crops that can be 
grown on similar soils, it is likely to repay cultivation. 


This remarkable plant is a native of the north of China. 
Its giant growth, and its beautiful and graceful appearance and 
refreshing greenness in the driest season, and the expectation 
of finding in it a rival to sugar-beet induced the French Consul 
at Shanghai to send some sorgo seed to his Government. In 
1854, Mr. Browne, Agent of the United States;^ Patent Office, 
took to America some French seed, which was distributed by 
the Government. The plant was cultivated by a few farmers, 
but it received little attention until an ex-Governor of South 
Ciirolina reported the results of his trials to a farmer’s club, 
which brought sorgo into notice. Singe 1855 its cultivation 
has steadily increased, and it is now ond of the great crops of 
the country. It is grown in Franco and Algeria for alcohol 
chiefly, and in America for seed, forage,, sugar, syrup, alcohol, 
vinegar and beer. In the 10 North-Western States, where it 
flourishes, there were in 1864, 3,66,670 acres of sbrgo, and 
sorgo sugar was selling at Chicago at 4^d per lb. But for 
sugar, sorgo has turned out a failure.* Its great merit as a 
forage plant is its principal recommendation, and on this point 
an official report of the United States Agricultural Department 
has declared that the valm of sorgo for feeding ^toch, cannofhe 
surpassed by dhiy other crop, as^a greater amount of nutritibus 
fod^ can be obtained by it in a shorter time, within a given 
spaoe, and more cheaply. While grass yields a ton or a ton and 
a half of hay, sorgo will yield from 2 tons to 9 tons of dry 
fodder. Sorgo (Looisoh) flourishes wherever Indian-corn 
flourishes. The see^ is sown for transplanting on warm ground, 

finely broken in the’ middle of 
Chinos© method of growing Sorgo. April The young plants are 

• watered with * liquid manui^ as 

soon as they appear, and in three dl;four days watering is repeated 
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Bemarks for growing Sorgo as forage. 

night and morning if the weather ia dry. They are priel^ed 
out, when 6 inches high, in rows 3 feet wide and 6 inches from 
plant to plant, and are again watei'cd with liquid manure when 
a foot high. Weeds are kept down by hoeing until the cane 
matures, about November. 

The crop begins to come to market, however, early in Sep- 
tember, or as soon as the stalks are sufficiently sweet for chew- 
ing. A Chinese laborer earning 10 d a day, can cultivate about 
2 acres during the 6 mouths that the crop needs his labor. 

In Ameiica it is found that sorgo can be succcssfnriy 
grown on all lands where a fair crop of Indian-coru can be 
gi'own. Deep looser warm soil, even of poor quality, produce 
the sweetest and most juicy stalks. Irrigation is recommended, 
but can seldom be attained in the United States. In deep black 

loam sorgo reaches a height of 1(5 
toerican Culturo. fcet Or 18 feet ; what will it not 

do on our future sewage farms ? 
The juice of the giant growth is not so sweet, nor is it easily 
crystallized. The seed should be soaked 24 houi’s in tepid 
water, in w’hich 1 oz. of saltpetre is dissolved to every 6 gallons. 
It is then dusted witli gypsum, and drilled 2 feet apart and 20 
seeds per foot (for forage). In seven or eight days a horse 
sub-soil plough is put between the rows, up one side down the 
other. This cultivation is repeated as the crop advances, but 
the plants mu.st not be earthed up. Thu upper roots spring 
from the stalk above tho ground and they must be left exposecl. 
Tlie first cutting nlay be made as soon as the crop is large 
enough for stock, and in ordinary seasons two others will 
'follow. To dry tlio crop it should be si*t up in shucks, and the 
shock built with precautions fi)r ventilation. One man witli 
a sub-soil plough can cultivate 10 acres. 

j 

Directions for growing Sorgo as Forage. 

Plough the land well and deeply, apply a liberal supply 
of stable manure, (5 to 7 tons per acre, if uvailablo, plough this 
in crosswise to the lines ef tlu^ first ploughing, haiTow and 
level, then sow tlie seed in drills, 26 inches apart, 20 seed per 
foot. In 7 or 8 days put a bullock hoc or cultivator between 
* . the rows up one side and down 

^ Imposed method /or Mysore. f lje other, or lige" the rows by 

hand. Continue this cultivation 
ihe crop advances, but in ho case earth up the plant stems, 
as tliey send out roots above giTiuiid which must left exposed. 
ITie first cutting will be mside when the stalk is near 3 feet 
high. The plant will afterwanls send oiNt side shoots for a 
2nd and 3rd cutting. To dry tho crop it should be set up in 
shocks, and the shocks built with precautions for ventilation. 
As -dry cultivation k)w sorgo in the beginning of the monsoon, 
m wet cultivation in Octobisyr. In an uncertain climate like 



29 


Remarks for growing Sorgo as forage. 

Mysore the benefit of deep ploughing will bo apparent in seasons 
of scanty rain-f^ll. The roots of the plants will be able to go 
down dt^p for moisture and nourishment, instead of withering 
near the surface. Though plenty of manure is recommended, 
sorgo will do fairly without much manure. The more manure 
the heavier the crop. 


Submitted the following reply from the Secretary, dated 8th 
July, to the above communication, as also Mr. Scott's memo- 
randum : — , 

I have the honour to acknowledge receipt of your No. 13 
of the 23rd ultimo, enclosing copy of a memorandum by Lieute- 
nant-Colonel lloddam, relative to a forage plant called Sorgo, and 
to reply as follows. 

2. No reliable information has come before this Society 
in regard to ti*ial.s made in India with the so-called ‘ Northern 
Chinese Sugaj-cane,’ ‘ Sorgo,’ (Sorghum (Holctis) saccharatrnn.) 

3. '^I'he well-known ‘Jowar’ or Janeei'a of Upper India 
is the protlnco ol Sorghum rnlgare^ Pers. It is known in the 
Madras lh*i\siden{.y under the name of ‘ Cholum.* Some use^l 
reports uf le. uU;h of trials made with ‘ yellow Cholum,’ are intro- 
duced ill the last annual report of the Government Experimental 
Piirm at Sydiijrt . iMailras, showing wliat can be done under care- 
ful cultivation. Tlio produce of ‘ Jowar,’ in good soil, is often 
upwai-ds of a li..(uli*edfold, and much used for food (Roxburgh.) 
The straw known by the name of ‘ K.abee,’ is reckoned very 
nourishing fu’ catilc- and is a sobstitiite for forage for horses, 
when grass is not obtainable. The ‘ Deodhan’ of Lower India 
{An(fropug(nt • horatiim) Roxburgh, is also mucii cultivated 
dun'ng the rain"- and cold season. Tins ivould appear to be 
closely allieil ‘ lloleiis sacckaralus of Linneons. Roxburgh 
remarks that < no only circumstance that renders liim uncertain 
whethei' it is the same plant is the total want of the arista in the 
-icrmaphrodito flowers; ’n other respects Uiey agree.” 

4. As such closely allied plants as the ‘Jowar* and ‘Deo- 
dhan,* ar(» indigenous to India and give a fair yield under ordu 
nary cultivation, it is not improbable that this i Cninese Sugkr- 
cane,’ (if we dft not already posspss it) might® prove an accept- 
abl^ addition to our other forage crops; and with good manage- 
inei^, would probably repay cultivation, both in yield of grain 
and stalk. As a saccluu’ine producer, however, it could not com- 
plete successfully with the ordinary sugar-cane of the country. 

5. I enclose 9 ^ valuable memorandum wdth which the 
Society has been favoured by Mr. John Scott,- Curator of the 
Royal Botanic Gardens, on this subject, and in which he also cuiv 
sorily treats on tVe affinity of the cultivated s8rts, which is quite 
overlooked in Colonel Boddam’s papex*. 



Memo on the Sorghum Sacoharatum Pers, and the S. 

VULGARB PbRS. 

Tlie former is tlio Holcus caffrorum of Timnberg, and probably 
the Mabaalec or Kaffir corn referred to by Olcott in his treatise 
on the ‘ Sorgo^ and ^ imphee.* The Guinea com and Impheoy ac- 
cording to that author, arc practically distinguished by the for- 
mer being cultivated only as a grain-yieldcr, whereas the latter 
‘is grown only for its sweet juice, and, ^tever to my knowledge, 
for its grain, which the Kaffirs say cannot be used as human food, 
in explanation of which I must state that they never grind their 
Mahaalee to extract the flour, but boil it whole in which form 
they consider the grain of the Imphee to be highly deleterious.’ 

The Sorghum vulgarcj PerSy is the Jowar of the Bengalees^ 
the Amlropogou Sorghum of Roxburgh ; and the A. saccharatm of 
the latter author — the ‘ Deo-dhan* of the Bengalees — is but a 
variety with muticous valves. The IL saccharatuSy Lin, is described 
*‘glumis glabris neminihus muticUy so tliat Roxburgh errs in the 
remark that “ the only circumstance that renders me uncertain 
whether this is Holcus saccharatas,of LlnnocuSy is the total want 
of the arista in ^e hermaphrodite flowers.” 

Botanists very generally distinguish the 8 . mdgare and 
8. saccliaratnmy by tiie former having a contmeted and more or less 
erect inflorescence with villose glumes and awnod seeds, whereas 
the latter has an open frequently drooping inflorescence, glabrous 
glumes and muticous seeds. These are, however, but extremes 
or well-marked varieties of a single species inseparably united 
by other cultivated forms, as are several others of the so-called 
species of Sorghum, judging from the living specimens which I 
have examined in the Botanic Gartlens there, and of which the 
seeds were received direct from Professor Todaro, Palermo. In- 
deed Mr. Beiitham in his review of Professor Targioni-Tozzet- 
ti’s ‘ Historical Notes on GuUivntetl plants^ is, as will be seen 
from the following quotation, disposed to reduce all to a single 
iroecies ; thus : — ‘As to the cultivated SorghuynSy most botanists 
dl^ingaish several species, although none are to be found in a 
p wild state, except iSiose which have a more diffuse panicle with 
less-crowdhd flowers, and which come the nearest to the ihore 
luxuriant specimens of the Sorghum halepemCy which is very 
lEJbuiidant wild in some parts of Southern Euro|)e, and all over 
Africa and India. Indeed, we believe it to be the opinion of an 
eminent agrostologist who has shown the roundest judgment in 
the investigation of East Indian and other Ora/ynimccy an opinion 
in which we fully concur, that the described species of So’rghum 
are ^moEtly, jf not *all, mere varieties of the Sorghmi halepensef 
produced by extensive caltivatito during a long series of a^s.’ 
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Lieutenant Colonel Boddam in his mcmomndani, has over- 
looked the fact that the Jowar, or Great Indian Millet, is exten- 
sively cultivated in the West Indies, as it is indeed more or less 
in all tropical countries. Simmoiids in his ‘ Commercial Produ4:t3 
of the Vegetable Kingdom^ thus refers to it : — ‘ Guinea Corn’ the 
common name of Sorghum vulgare in the West Indies — is ex- 
tensively cultivated in some parts of Jamaica, and chiefty used for 
fading poultry. I did not, however, find it thrive in the north • 
side of the island. It is best planted in the West Indies between 
September and November, and ripens in January. It ratoons or 
yields a second crop when cut. The returns are from 30 or 60 
bushels an acre, but the crops are uncertain. 

• 

Mr. C. Bravo tried Guinea Com at St. Ann’s, Jamaica, as a 
green crop, sown broadest for fodder, and it ariswered admira- 
bly, the produce being very considerable. It was weighed, and 
yielded 14 tons of fodder per aero, and was found very palatable 
and nutritious for cattle. It was grown on a very poor soil, 
which had, previously to ploughing given nothing else but mari- 
golds and weeds. The luxuriant growth of the com completely 
kept under the weeds. A great number of the stalks were mea- 
sured, and they averaged 10 feet from the root to the top of the 
upper leaf. It liad been planted ten weeks, and liad therefore 
grown a foot a month. Mr. Bravo is of opinion that sown 
broadcast it would answer either as a gi*ain crop, as fodder, or 
ploughed in to increase the fertility of the soil. 

Dr. Phillips of Barbados, being of opinion that it might 
bo advantageously employed as human food, requested Dr. Sheir, 
the Analytical Chemist of Demerara, to determine in his labora- 
tory its richness in protein compounds .(the muscle-foraiing part 
of vegetable food) in comparison with Indian corn. He, there- 
fore, caused a sample of each to be burned for nitrogen, when 
the folloAving results were obtained i — 

Indian com. Guinea com. 


Water, per cent. 12*81 13*76 

In ordinary state — ^Nitrogen, per cent.l*83 1 *18 

Protein compounds.il* 51 • 7*42 

In dry state — Nitrogen, per cent. 2*10 1*36 

Protein compounds. ... 13‘20 8*60 


AcGoi*ding to these results, the Guinea 50 m is less fich 
in nitrogen ol* protein compoiyids than Indi^ corn, though not, 
much less so than some varieties of English wheat. 

• With reference to the variety called the Sorgo — Lootah 
of the Chinese — I had seeds from China in 1868 and devoted a 
plat to them in the gardens here. The seeds were sown 
towards the close qf the rains ; they germinated fi'eely, attained 
a height of from six to eight feet and matured .their seeds about 
the end of January. In a plot alongside of these, grow the Jowar 
and Deodhan pf Bengal with their presu/hed normal form— 
8. lialepeti^e Pers^ the Amdropogon c&mmus of Boxhm'ghfr--sa!A 
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certainly in so far ^as mere cropping was concerned, any of the 
latter, were auperioi* to the Lootah of the Chinese ; this lieing de« 
cidedly less robust tlian any of the former. No doubt this may bo 
largely attributable to the changini conditions under which it 
was grown, and a more robust progenjr may natumlly be expect- 
ed from country-grown seed. Admitting this, however, and 
remembering that wo arc dealing with mere vai’ieties of one 
'variable species, the question naturally occurs, will this Lootah 
(if really a superior fodder grass as compared with its indigenous 
Bengal fan) retain its highly nutritious characteristics under the 
acclimative process ; or is it not more lik<?ly that it will thereby 
lose* its presumed superiority? Pniciical experiments can of 
course alone determine this, but in su'cli a question as the intro- 
duction of new forage plants it is well to draw attention to those 
of indigenous origin when such there arc, so closely akin. 


Cultivation of Ccreah in Upper Ivtlla. — CowmnnIeahA htj VV. II. 

Halsey, Esq., Secretary ofJke rnhllc Garden^ Caw n pore. 

I was very much struck by Mr Hobert son’s account of his 
experiment with selected seed in the JJoliindshuhur district, 
j[See Vol, 2, pit*je 38, of Correspmalence. and Se lect published 
by the Society in the middle of May 1870, and consequently ap- 
plied to him for A sample to try in our farm Ikto. IIcj was good 
enough to send me a seer, but owing to its having been Ixidly 
harvested, a great deal of the seecl had lost its germinating 
powers, and I had repeatedly to resow the patch of ground 1 
selcotod for it. The land was avemgn llomut and wcdl manured, 
and the only difference in, the cultivating I made wsis to put the 
seeds in one foot apart instc^ad of two. After vopcaied resowing 
I got the crop pretty even and after it was t)ncc up, it gi’ew 
luxuriantly with a veiy coarse large- Icjivcd straw, very dark in 
colour. It was very late in ripening, and was considerably in- 
jured by what is called “ Girolic” here, and in England, rn.st. 
As the area, however was only 484 square yards, the out-tuni 
was too small to give reliable result per acre. The average 
number of ears from a single grain was fJO, with an average of 
62 groins to the car. To an inexperienced eye it looked a very 
fihe*cla8S of whoat, and being inexperienced in the classes of 
Jndia wheat, I showed it to some of the grain-dealers in the 
baasaor ; as in duty bound they all said it was very fine ; and ‘bn 
asking them if they knew where it came from, they immediately 
said the Dekkan. 1 then asked them why they did not import 
it, and they all said no one would buy it, it made such very dirty 
coloured flour ; one man informed me that hongot up some lakhs 
of mannds of it for the Commissariat after the mutiny, but it was 
objected to, and had it not been for the scarcity in those days, 
he would have been fluable to part with it. I afterwards took it 
to the Govenuaent miller, Mr. Eastaway, who iufonzled me it. 
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was no use whatever to him, he could not make flour out of it, 
that it would do to make Soogee of, but from its shape and the 
long hollow indentation in it, the stones would not be able to 
take the husk oflT, and that every English miller would' condemn 
it. 

I think, therefore, it would be advisable to place the sam- • 
pie No. 2, 1 have sent down, before tlie millers and grain-dealers 
in Calcutta, for their opinion Before any further encouragement 
is given to the cultivation of it. 

As an experiment I also tried the effect on some white 
wheat purchased in the ba*zaar for the purpose, and cultivated 
under exactly the same circumstances both as to soil, area, irri- 
gation, &c. The result was — each grain produced the high 
average of 90 ears, each ear averaging 42 grains ; but unfor- 
tunately the grain was sacrificed to the quantity of straw, and 
was so wretchedly poor, that my superintendent, in my absence, 
fed the fowls with it, and I am unable to send you a sample of 
it. 1 am satisfied to conduct such an experiment as this, some 
artifical manure would be necessary, the characteristic of w’hich 
would be to increase the weight of the grain. There was also 
another di awback to both experiments ; they took a good month 
longer to come to maturity than the country whe/it under ordi* 
nary circumstances, and this necessitated frequent extra waterings 
which, as pointed out by Mr. Bridgeman, is a fatal drawback, 
necessitating as it does additional expense. 

As my attention has been drawn to the subject of the 
weight and out-turn of w'heat and barley crops in this country, 
it may not be out of place if I give you the information I have 
gathered on the subject. 

For this purpose I have put up six bags of grain number- 
ed and labelled in accordance with the accompanying table, and 
I shall feel obliged if youwdll take every opportunity to test the 
figures contained therein. Should they, as I believe, turn out 
correct, I shall have established the fact^thift weight for weight 
Indian wheat and barley are as good as English grain, and that 
our deficiency is only in the out-tuni, if we only had the . 
manure they have in England, w^e should have nothing to learn 
from that country in the matter of growing wheat and barley. • 
Oats I have always found light in comparison with English seed, 
but 4 apprehend there is no such difference in this staple, but 
could be remedied by manure. 

It will be understood that my average weights and aver-, 
ago yields are distifictly averages, that there are both higher 
■weights and higher yields, as there are lower weights and lower 
yields, and in inviting criticism on this table, «! vrisli my critics 
to thoroughly understand this, ^d not to argue on exceptional... 
circumstances;— • 
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Cotiom from Munnijpore. 

Report o f the,Grain Gommittee on certain samples of Cereals suh^ 
mitted by IV. H. Halsey^ l^sq.^ Secretary^ i^ublic Garden^ Gawnpore. 

Read Mr. Halsey’s letter descriptive of the above samplesi 
and after inspection thereof, we beg to report as follows 

Wheat. 

No. 1. Is good floury wheat, but not suitable for soerjee. 

No. 2. Flinty, worse than Gungajelly, no *use for flour. 
Soojee might be made from it', but the loaf would not be good, 
will not do for mixing; a very undesirable description. 

No. 3. Good Dooda, readily saleable and the most service- 
able for flour and soojee. • 

Barley. 

No. 4. Country ; nice grain, colour fair. 

No. 5, Grain good, not so heavy, colour of flour much whiter* 

No. 6. A very fine Barley. 

Oats. 

No. 7. IVom English seed, best. 

No. 8. From Cawnpore seed, ordinary sample. 

No. 9. Ditto from Patna, better than No. 8. 

Resolved, — that the thanks of the Committee be tendered 
to Mr. Duncan, of tlie Phoenix Mills, tor meeting the Committee, 
and for the assistance rendered by him. 


Cidfivation of Cotton at Munnipore. — Communicated by Major 

General W. F. Nuthall, Officiating FoUtical Agent 

In compliance with your request I now send you by ban- 
ghy post, a larger sample of the Munnipore cotton. It was pur- 
chased in the market in this town where cotton is exposed for 
sale all the year round. Sc«arcely any piece goods are imported 
into the country owing to the difficulty of obtaining carriage 
across the hills, and the Munniporees therefore manufacture most 
of the clothing they use in domestic life. 

This specimen was the best that could be obtained, but 
I am not aware of any varieties excepting tliat which naturally 
results from growth of the same seed, in the hills and in the 
valley, the climate of which is less favourable to it. I paid 2 
annas 6 pie foj* this specimen, wdiich weighs 7 chuttacks ; the 
xate per maund therefore woukPbo Rs. 14 annas 4f. 

^ It is principally grown by the tribes around the valley, 
and the demand is such that many of them, the Kookies, speci- 
ally* ai*e in better circumstances than the people of the plains. 
‘This is evident from the liberal prices they pay for articles they 
require, such as Goilgs, Das, &c. . 

This cotton, although of so good a quality, receives no 
cultivation whatever, nor is the land manured, excepting with 
the ashes of thd jungle which ^ew upon it, fresh land being 
taken up eveiy year. The seed is sown broad cast, and one 
I is all the attention it afterwards receives*# 
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The soil on the lower slopes of the hills, east of the valley, 
is a rich black loam, better adapted for cotton than any I have 
seen in India, and there are hundreds of acres available, and I 
believe that all difficulties as to carriage might be removed ; but* 
at present there are insuperable obstacles to enterpi'ise, not the 
, least of which is, want of intelligence on the part of the Munni- 
pore Government to its own interests and that of its subjects. 

I came here just in time to prepare a field of cotton in my 
own grounds, on the principle recommended by Mr. Logan, and 
published in the Government Gazette, and it is coming on very 
Veil. The result I. will communicate in duo time. 

Read also the remarks of the Members of the Cotton Com- 
mittee oh this sample : — 

Mr, M, Henderson . — This is a remarkably good sample of 
Indian cotton, free from stains and seed, fmr length and strength 
of staple, and altogether a veiy desirable description for home 
consumption. I would value it at about 8|d. per lb. in Liverpool. 

Further particulars from General Nuthall would be desir- 
able, say, the quantity notv produced, the quantity thaji could be 
produced, and the nature of the difficulties in the way of in- 
creased cultivation and transport. 

Mr. J. Thomas . — This sample for Bengal cotton has a very 
good staple, about equal to the best Bhomerghur that comes to 
this market, but is inferior to that produced on the Bombay 
side, both in length of staple and silkiness. 

The colour is very good, but I think it w^ould be impossible 
to get cotton in any quantity so thoroughly clean as this is In 
my opinion it would not bring here more than Rs. 3 over the 
price of fair Bengal though it would prolxibly be worth about 
8(Z. per lb. in Liverpool. It would bo much fancied here (if well 
cleaned) for the China market. 

Mr, T, H. Mosley . — Tliis sample is somewhat irregular 
m length of staple as was the case with the small muster upon 
which I reported for General Nuthall in April last, and such 
irregularity is doubjfclr*?/? a result of the want of care in cultivation 
to which he refers in his letter. The cotton represented is, how- 
, ever, a valuable and very useful description for home consump- 
tion, and the best specimen of hill growth I have ever seen, being 
^ soft to the feelj^of i^good colour^ and fair staple *in length and 
* strength of fibre — present, value in the Liverpool market would 
be folly 8 to 8fd. per lb. taking mid Orleans at 9f . per lb. , 

It will be interesting to learn the result of General Nu- 
thairs own experiment in field culture of this cotton, and mean- 
while he might be requested to favour tl^e Society with the 
further particulars referred to by Mr. Henderson. If quantity 
is available ? I see no reason why a good price should not com- 
mand the supply iipgood condition. ^ 

The Secretary mentioned he bad applied to General Nuthall 
for the f^uired iufoimatiom 
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Monday^ the 2Zrd Janmry 1871. • 

J. A. Crawford, Esq.*, Fre&ldent^ in the Chair, 

Ths Proceedings of the last Monthly Meeting haring been read and confirmed, 
the Chairman submitted the Annual Report. 

The Report was adopted. 

The Members next proceeded, in accordance with the Bye-laws, to the election 
of Officers and Council for the current year. The scrutineers (Messrs, C. E. 
Price and Protapa Chundra Ghosa) reported the result to be as follows 
Mr. J. A. Crawford, cs. 

rice^Presidents^’Dr, C. Fabre Tonnerre, Mr. W. Stalkartt, Colonel E. H, C. 
Wintle and Rajah Suttyanund Ghosal Bahadoor. 

Seeretary.-^yir, A. H. Blechynden. 

CounriY.— Messrs. A. H« Mowbray, L. Berkeley, S. H. Robinson, Baboo 
Romanath Tagore, Messrs. R. Blechynden, W. Pigott, S. P. Griffiths, M. 
Henderson, B. D. Colvin, J« M. Ross, Baboo Pratapa Chdndra Ghosa, and 
Mr. T. n. Wordie. 

Standing Committeei, — The name of Mr, G. Conti was added to the Silk Com- 
mittee ; Mr. A. B; F. Thompson to the Fibre Committee \ Mr. E. Vancutsem, to 
the Coffee and Tobacco Committee ; Mr. J. H. Haworth to the Grain Committee ; 
Mr. 0. T. Insikpp to the Tea Committee ; and Mr. W. Alexander, to the Fruit 
and Kitchen Garden Committee. 

The ordinary buisness was then proceeded with, and the following gentle- 
men, proposed at the last Meeting, were elected Members 

Captain E. C. Corbyn, Moulvi Mahomed Russeed Khan Chowdry, Baboo 
Goluck Chunder Ghose, Captain L. Blathwayt, Mepars« G. Toynboe, W. Lloyd 
Jones and T. M. Francis. 

Jt^oined,-^}iLv, G. A. Glascott. ^ 

The names of the following gentlemen were submittedp as candidates for 
election • 

The don’ble Maxwell Melvill, Judge of the High Court, Bombay, --pro- 
posed by Major W. Kembhard, seconded by the Secretary, 
c Lieutenant-Colonel J. A. Wright, Cantonment Magistrate, Morar,-<*proposed by 
Colonel A. R. E. Hntohinsoi^ seconded by Dr. R. F. Hutchinson. 

Baboo Benode Behary Banneijee,— proposed by Colonel £. H. C. Wintle, seconded 
by the Secretary. 
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N.'J. Campbell, Esq., ^JCumool Concern, Tirhoot,— proposed by Mr. J. J. Guise, 
seconded by Mr. T. IT, Mosley. 

F. G. L. Mathews, Esq., Nynee Tal,— proposed by Mr. J. A. Crawford, seconded 
by the Secretary. 

Haldane Battray, Esq., Assistant Superintendent of Police, Burrisaul,->proposed 
by Mr. A. T. Macloan, seconded by Mr. Crawford. 

Alfred Powell, ,Esq., Saharunpore,— proposed by Mr. S. Jennings, seconded by 
Mr. A. Anthony. 

J. A. Thompson, Esq., Chandecgbat Tea Garden, Cachar,— proposed by Mr. 
A. B. F. Thompson, seconded by the Secretary. 

E. A. Thurbum, Esq. (Messrs. J. Thomas k Co.), —proposed by Mr. A. H. 
Mowbray, seconded by Mr. Crawford. 

The following contributions were announced : — 

*1. — Beport of Committee, of the Bengal Chamber of Commerce, frorii 1st May to 
Slst October 1870. From the Chamber. 

2. — Annual Beport of the Administration of the Bengal Presidency for 1869-70. 
From the Government of Bengal. 

3. — Progress Beport of Forest Administration in British Burmah for 1868-69 
and 1869-70; Flora Sylvatica oi ihfi Madras Presidency, Part 3, From the 
Government of India. 

4. — Beport for October 1870, of the Department of Agriculture of the United 
States of America. * From the United States Consul, 

5. — Annual Beport for 1868, of the United States Department of Agriculture, and 
Monthly Beports for 1869 of United States Department of Agriculture. From the 
Commissioner. 

6. — Annual Beport for 1868 cf the Smithsonian Institution. From the Institution. 

7. — Proceedings for 1868-69, Vol. XII., of the Boston Society of Natural 
History ; Entomological Correspondence, Harris ; and Gould on the Invertebrate 
^of Massachusets. From the Boston Society. 

8. — Journal of the Asiatic Society of Bengal, Part II., No. 4. From the 
Somety. 

9. — A collection of secf^*- gathered in Yarkand. From T. D. Forsyth, Esq. 

10. — A basket of fruit of the pear-shaped Tomato and seed of the some. From 
F. 5. Browning, Esq, 

11. — Seed of the dbublo Portulaca gathered at Ranchee. From B. W. King, Esq. 

12. — A collection of seeds gathered at Tajporo Factory, Tirhoot. From C. E. 

. »■* 

Bldchynden, Esq. 

The following is extract of letter descriptive of this seed 

** 1 have sent down by this opportunity a box containing : • 

1st, Maize.-^l have ticketed those from American jiecd ; those marked 1869 are 
from seed of that year grow n in 1870 ; and those marked 1870 are from the seSds 
you sent me. 1 mentioned in a former letter that 1 found the seeds of this did 
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not succeed so well the first year, and send the ears in proof. I have kept seeds of 
both, and will no doubt do very well next year ; all the rest of the maize is 
country, of my own growing, 2 years in succession. It has improved. 

Zinnia,^Ot this 1 have sent a large quantity, and will hereafter, I hope, 
send more ; the fiowers are beautiful from which this seed is taken, both hlr. 
King’s Rancheo stock, and my own. 

Variegated leaved Convolvoliis.^^Oi this you will find some parcels. You* 
cannot mistake the seed as they are variegated also ! 

There is also seed of Convolvolus minor. The flowers are very pretty 
resembling Ipomca rubro ” in miniature. 

bih^ Oarolim Faddy.-— Ymi and second cuttings from acclimatised and imported 
seed sent me by you, as also the ears that sufiered from blight. 
bthy Maize. — Growing in the place of the fiowers. (A lusm mtura.J 
7th, — More Capsicums. The seeds can be extracted and well dried. I got the 
original seed from you. [From seedjpresented, in 1869, by Mr. D. G. Buckland, of 
Nepal.] 

Sihf Jjahatns.—Yrom Mr. King and my own stock ; flowers of all colors, large, 
and very full. I have never had such a display before as I had in the bushes from 
which this seed is taken. 

13..».Six samples of Coilon raised in the Nicobars. From Colonel Man, Superin- 
tendent of Port Blai[. 

Wild Silk yielder in tup. Akyab District. 

Read a letter from the Deputy Commissioner of Ak 3 mb, relative to a species of 
Silk Worm recently discovered in that district, fSee Corresfdondenee and Selections,) 

Sericulture in Benoajl. 

The Secretary next submitted the following remarks from Captain Hutton, 
in reference to the observations of Mr. Dc Cristoferis, which were read at the last 
Meeting 

“ In the Proceedings of the Society of the 20th December 1870, appeared a 
letter from Mr, G. Do Cristoferis complaining of my having, as he alleges, made 
some remarks reflecting upon him. * * 

Mr. De Cristoferis must permit me to deny the soft impeachment, and to assure 
him that no reflection whatever was intended ; but as a faithful recorder of 
facta relating to sericulture, I was bound to point out/orlhe benefit of others 
the errors into which Mr. De Cristoferis had apparently fallen. 

“ It yas not for me to guess that the gentleman “ alluded to the Centigrade and 
not the Fahrenheit ’* thermometer, so that the alleged reflection arose altdgether 
out of his careless manner of expressing himself. 

** I repeat, however, pro^bono publico^ that the system adopted by the natives 
of Bengal and their imitators, for premving the' eggs of annuals, is about thu 
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worst that could haye^been devised^ since the circulation of pure free air 
around the eggs is as essential for the well-being of the future insect, as for 
the well-being of man himself, and this is simply a sober fact and fio wiitieim ** 
whatever; if Mr, De Cristoferis cannot recognise this truth, he will never 
become a thriving sericulturist. Sound sanitary principles are as essential 
to the preservation of insect health as to man himself, and this is all 1 intended 
'to point ont. 

** As to improving the Folyvoltine species now under domestication in Bengal, 
it will be perfectly impoisible^ so long as the present system of cultivation is 
persevered in, for they receive not only poor feeding, but all attention to clean- 
liness and free ventilation is totally disregarded. Even the climate is inimical, 
for the worms cannot he reared upon the trees in the open air as nature intended 
they should he, and as t have done at Mussoorie with the alleged annual B, 
textpr^ and the Folyvoltine B, sinensis. Eggs of the latter transmitted to Bengal 
as soon as deposited would now reach their destination previous to hatching, 
and obviate the necessity of establishing a silk farm in Bengal where the same 
method cannot be pursued. 

“ In conclusion, I beg leave to express my regret that my remarks should have 
given offence to Mr, De Cristoferis to whom I wish every success.” 


Cotton in the Nicobaes. 

Head a letter from Colonel Man respecting the Cotton samples above referred 
to;— 

“ I send you specimens of various descriptions of Cotton grown in the Nicobars, 
some being raised from seed sent out by the Home Government^ and one or two 
samples from plants found on*the island. 

“1 shall feel obliged if you will kindly favor me with your opinion on their 
value as to quality and fibre. The seeds were sown rather late in the season, 
but the ground had to be cleared of jungle, and made ready for planting, hence 
the delay. The boisterous winds which prevail at the Hicobarshave stripped 
the trees of a great number of their pods. I took one hush as a fair 
and 134 pods were counteiloon it, and the man in charge said that at least as 
many more had been blown ofli by the wind. (I mean to guard against this in 
. futTO by planting the ridges.) Perhaps you can teU me if tte abovenamed 
quantity represents good yield.” 

Bead the following report by a Metaber of the Cotton Committee (lUr. J. M. 
Boss) on these samples 

No. 1.— This is certainly magnificent cotton, and has probably deteriorated 
little, if at all, from the parent stock. I make the staple equal to tho best 
** bea Island,*' but color and strength rather inferior,'- probably worth 19 to 20<f. 
per pound. 



Proi^ings of the Society, ▼ 

No. 2.— Slightly inferior in staple to No. I, but probably stronger. The 
sample is too small to judge from. 

No. 3. —Similar td No. 2, but rather inferior in strength and color. 

No. 4. — A good merchantable article, with a mean staple of about 1-1 inch, 
or equal to the best Uplands in this respect. A nice silky strong dbre, and pro- 
bably worth about 10(^. per lb. ^ 

No. 5. — ^The muster is very small, staple seems to have been injured by handliqg. 
It seems to me to class with Nos. 2 and 3. * 

No. 6— is clearly from Pernam stock, but I think has deteriorated, and would 
not be worth more than perhaps 8d. per lb. to-day. 

The Secretary observed that sample No. 5 is very similar to some Cotton 
submitted to the Society by Captain Tulloch, of the Day Dnam^ in March 
I860,— (Journal, Vol. XL, page 16, Proceedings of the Society.) The seed was 
probably introduced many years ago by the Banish Missionaries before these 
islands were ceded to the Sritish. 

Culture of Carolina Faddy in the Soonderbunds. 

Bead the following roport by Mr. A. M. B. Nicholetts, on Carolina Paddy sown in 
Haulgatchyea, Lot No. 109, and submitted a basket-full as a specimen of the 
produce:— 

**Thi8 paddy so well known both in America and England, has hitherto defied 
the efforts of the Eemindars to cultivate to any extent. 

*<Tho present sample is raised from fivemaunds of seed imported from England by 
the Agricultural Society, and purchased by the exhibitor at rupees twenty per maund. 

“ The first experiment was tried on or about the month of July 1868, germina- 
tion taking place in 12 days. Only two maunds of the five, however, germinated, 
the yield consequently being small. • 

**In 1869 thegermiuation from the result of the preceding year took seven 
days, and the crop was an average one. 

** The next year, however, was very successful, inasmuch that the germination 
took place in three days. The amount sown was three hundred and fifty biggahs, 
and the crop about two thousand and four hundred maunds, a sample of which is 
the same now before the Board. , • 

The exhibitor feels certain that it is a staple that will repay any expense which 
Government may feel inclined to incur by supporting the grower. ^ 

He, therefore, ^presents it before the Board for sale, lA any price they may 
think fit to offer ; as he can, by the Government supporting him, introduce t!he 
growth of this valuable commodity throughout the Soonderbuuds, and thus 
grea&y benefit the agricultural interests of India.*' 

Letters were also read 

From the Secretary to Jhe Government of Bengal, dated 7th January, submitting 
some further particulars regarding the introdu';tion of the Ipecacuanha plant into 
India. 
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From Messrs. Barr and Sugdexi) seedsmen^ London, acknowledging receipt of 
order for seeds, and proniising it their best attention. 

From the Corresponding Secretary, Boston Society of NatuM History, relum- 
ing thanks for this Society’s publications, and presenting certain copies of theirs. 

Prom the Secretary, Smithsonian Institution, Washington, acknowledging 
receipt of copies of this Society’s publications, and advising despatch of certain 
coj^ies in return. 


luesdaf/i the 2Sth February 1871. 

J. A. Crawford, Esq., PmUient^ in the Chair, 

The Proceedings of tho last Monthly Meeting were read and confirmed. 

The following gentlemen were elected Members 

The Honorable Maxwell Mtdvill, Lieut-ColonelJ. A. Wright, Baboo Benode 
Beharry Bancrjee, Messrs. N. J, Campbell, F. G. L. Mathews, Haldane Rattray, 
Alfred Powell, J. A. Thompson, and E. A. Thurburn. 

The names of the following gentlemen were submitted as candidates for 
election: — 

Lieutenant G. M. Rogers, 4th Goorkhas, Bukloh, Punjab,— proposed by General 
A. Prior, seconded by, the Secretary. 

. G. L. Calder, Esq., !E. B. Railway, Kanchrapara,— proposed by Mr. S, P. Griffiths, 
seconded by Mr. A. Murdoch. 

James Murdoch, Esq, (Messrs. W, Moran and Co.),— proposed by Mr, Griffiths, 
seconded by Mr. Murdoch. ^ 

Major T.M. Shelley, late 11th Regt., Morar,— proposed by the President, 
Seconded by the Secretary. 

J. T. Rowett, Esq., Merchant, Rangoon,— proposed by Mr. R. Redpath, 
seconded by the Secretary. 

’ Hr. James Wise, Civil Surgeon, Dacca, -proposed by Mr. J. J. Gray, seconded 
by the Secretary. 

J. W. O’Keefe, Esq. (M^psvjfKcUIlwcH, Bullen aud Co.),— proposed by Mr. S. 
P. Griffiths, seconded by Mr. J. G. M»ugrns. 

Jan^JS Sutcliffe, Esq., Principal of tlie Presidency College,— proposed by Mr. 
Crawford, seconded hy*thq Secretary. t 

Captain H. S. Jarrett, Staff Corps, Calcutta,— proposed by Mr. Crat^furd, 
seconded by the Secretary. , 

Colonel J, Gordon, Commanding at Jhelum,— proposed by the Secretary, 
seconded by the President. 

J. M. Comley, Esq., M,ii.c.s., Calcutta,— proposed by Mr. T. E. Carter, seconded 
by Dr. G. E. Perris. 
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Lieutenant-Colonel H. Mills, Dy. Assistant Commissar^ General, Bareilly,— 
proposed by Captain II. 11. Birch, seconded by the Secretary. 

As an Honorary Baboo Peary Cband Mittra, on the recommendation 

of the Council. 

The following contributions were announced : — 

1. — A collection of fruit trees, Oranges, Limes, &c., from Dcbrooghur, Assam, 

From J. M. Wood, Esq. ^ • 

2. — Bulbs of Achiraines and Gloxinias. From Dr. T. Beaumont. 

Dr. Beaumont writes — “ I find Gloxinias do better if made to flower twice a year. 

I plant the bulbs now (January) they flower in Ap' il, are dried in May, re-potted 
and watered as soon as they begin^to sprout in July, and they flower again in August 
and September. Treated thus the bulbs are finer, larger and grow much stronger 
than if flowered only once, and there is the advantage of two crops of flowers.*’ 

The bulbs have been transferred to the Botanic Garden. 

3. — A quantity of Melon seed. From Colonel J. Ilaughton. 

Colonel Ilaughton writes, that this melon seed was given to him by an Afighan, 
who said he brought it from his home near Ghuznee. The seeds which he 
(Colonel H.) has sown have vegetated. Before being sown, the seeds should be 
well washed to clean them of mucilage, or they are apt to rot. 

(Available to Membris, early application rocommeuded, as the time for sowing 
is nigh at hand.) 

4. — Seed of a beautiful gigantic white rose. From Licufbnant J. F. Pogson. 

The following is extract of Lieutenant Pogson’ s letter, dated from Simla, 81st 

January : — 

“Thinking that many Members of the Agricultural and Horticultural Society 
would like to send their friends in England some ^seeds of the beautiful gigantic 
white creeping rose of these hills, I have this day despatched to your address 
a small hanghy parcel of these seeds. 

“ They were gathered off two Pine Ecloo (Cedrus Dcodara) trees fully 70 feet 
in height, and when in flower, they gave these trees the appearance of an immense 
bouquet, which perfumed the air for a considerable distance. 

“Small packets of the seed if sent home in overlan^lett^rs, would reach England in 
ample time for sowing in spring. But to ensure their germinating, the sooner they 
leave India the better. These seeds were gathered eight days ago, and arc quite fresh.*’ 

(These seeds should also he applied for immediately.) • 

5. — A sample of indigenous cotton from Assam. From Major T. Pollok. * 

Major Pollok writes thus regarding this cotton 

“l*8ent you down a few days ago a small parcel containing some pods of 
cotton I picked out of a field off the stalks near Tikri Eella, perguunah Miebpara, 
and belonging to the Luckenpore Rajah, near Goalparah. They struck me as 
being very fine ones, so I send them ; hut as my experience jegardiog cotton 
culture is iitV, 1 may he altogether wrong.’*- 
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Mr. J. M. Robb (a member of the Committee) offen the following remarks 
regarding this cotton 

I hare heard a good deal .about this Assam cotton, but have never before seen 
it in the pod. The quantity of cotton in a pod exceeds that of almost any other 
quality of which I am acquainted, except occasional selected pods, which I 
presume these are not. The cotton is harsh and staple of the shortest, but from 
the strength of the fibre and its really good color, I consider it an article of some 
value. It would probably sell lower than any cotton imported into Great Britain 
on account of its inferior staple, but I think in the present state of the home 
market, it would be worth 6i to per tb if well ginned and free from stained 
cotton, or, say, i to id. per tb below “Fair Bengal.** It is of a quality which 
would find ready sale here, at probably Rs. 15 to 15-8 per bazaar maund. 

Irrigation by Wind Power. 

Read the following letter from Mr. H. A. Harris, of the Bengal Marine, dated 
16th February, in continuation of his previous letters on the subject, as published 
in the Proceedings of August and October last 

“ I have now much pleasure in sending you a windmill pump complete, and I 
hope you will give it a good trial in a clear open spot. 

The pump now sent is more adapted for a large garden, tea or indigo plantation, 
&C., than for common native use, it being rather expensive. I am still engaged 
in trying experiments' to determime the cheapest and best form of wind pump for 
the use of ordinary ryots. Any assistance the Society may be disposed to grant 
towards that object will be most acceptable. 

“The present model is made with an old boat pump, and the wood work is very 
rough, the crank and revolving head are, however, of the best wrought-iron, and 
X have no doubt but that you will be able to judge of the capabilities of wind 
when thus applied. The hose and sail cloths should be removed when the pump 
is not required, to prevent accidents from sudden squalls, and the whole of the 
iron work should be lubricated occasionally to prevent rust. 

“ A Warner’s patent pump is the best adapted for wind power. The following is 
an estimate of the cpst of a wind pump up at Chittagong on Mr. Fuller’s garden, 
and which he is very sanguiue will be most useful during the ensuing hot weather. 
A report on its working will be sent me. 

R. A. P. 

Warner’s 2i inch Patent Pump 25* 0 0 

Revolvinghead, crank, &c.,.latheturned ... 50 0 0 

Wood work, about ... ... ... 25 0 0 

Iron piping, at 12 annas per foot ... ... 15 0 0 

Contingencies ... ... ... 5 0 0 

«r - - - ■ , 

Total Bs. 120 0 0 
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** The sails are set to an angle of 20‘, which I find sufficient for ordinary work; 
one of them is weightjpd to assist the up stroke of the pump, 

A slight push is sufficient to turn the sails to the wind. The present ones will 
work the pump in a moderate breeze, but larger ones might be applied in very light 
winds, and smaller ones in strong monsoon gales, or the sails cloths could be reefed, 
A similar pump has been successfully used on board a ship. One saved the 
•*Itoyal Visitor'^ in a gale of wind, and in the course of my ^surveying duties, I 
have seen hundreds of places where it would have been most useful, especially 
in Orissa, 

** 1 shall be most happy to assist any one who may wish to fit up a wind pump, 
and any suggestions for an imprcwed one will be appreciated and tried. 

** The favour of a report on the subject (after trial) is requested.*' 

Besolved, That GoL Wintle be requested to give this windmill pump a trial, and 
communicate the result to the Society. 

Proposal for a Silk Farii in Bengal. 

Submitted the following remarks from Mr. G. BeCristoferis on the above 
subject 

I have to thank you for the copy of the Proceedings of the Society of the 2l8t 
ultimo, which you forwarded to me. Captain Hutton in his letter on Sericulture 
in Bengal, which appeared therein, has condemned in so peremptory a manner 
the usefulness of establishing a silk farm in Bengal, and uphoMs on the contrary 
his views of having the farm established in Mussoorie, that a few more remarks 
on this matter may not be uncalled for, to clear some points which appear as yet 
in the dark. 

** In proposing to establish a silk farm in Bengal,! was far from supposing that 
it would have been sufficient to supply seed-cocoons within easy reach for all the 
demand of the country. But if the farm had been in the course of time successful 
enough to* pay itself, or offer little loss, branch farms may have been established in 
other distiicts, rendering therefore the benefits of the system more general. 

<< It is admitted also by Captain Hutton that the present method of rearing the 
worms adopted by the natives is deficient in many respecto. Would not, thereforo, 
the adoption of a sound and practical system, and particularly the careful choice 
of cocoons for seed (to which the natives pay little or no attention) tend of itself 
to improve the poly voltine species so generally reared in Bengal ? The farm lo'cally 
established would not only do this, hut show the natives tihe way of doing it them# 
selves. ^ And as regards the introduction of exotic species, I think that experiments 
would !>e more practical, and to be depended upon when made in the locality where 
they are meant to be adopted. 

But the strong argumenjb in Captain Hutton’s veto for the establishment of the 
farm in Bengal seems to be, that as the worms cannot be reared upon the trees in 
the open air, it is perfectly impossible to improve the polyvoltine in Bengal. 
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Raring silk womiiS an ^ trees in the open air isoartaiply according to the lav of 
nature, but where nature fails, art has taken its .place often for the best in bqth 
animal and vegetable life. 

** The silk worms imported and rearc d in Italy and France since centuries produced 
previous to the last disease (the Atroha} the very best cocoons known, and this 
was owing to the careful and intelligent treatment of them, being reared in rooms 
jcept occasionally warm with artihcial heat, and ventilated as may be required. 
From what ill influence the European crops (and of other countries) have lately 
failed, and whether the disease is in the worm or the mulberry plant, is a question 
that science has not yet cleared up. 

** A trial to rear on trees in the open air, but ^on a small scale, and for the purpose 
only of obtaining cocoons for seed, may he made also in Bengal during the eold 
season; when we have neither to fear too powerful a sun, nor the damages that 
may he occasioned by gales or rain. 

** It is now a question whether by establishing a farm in Mussoorie, it is intended 
to reproduce there the cocoons for seed only from the original stock sent from 
Bengal In this case it is likely that the poly voltine species, in a much cooler 
climate, may be ^eatly retarded and become bivoltine or trivoltine, and how is 
this to be avoided } I would further ask how often during the year ean mulberry 
be out in Mussoorie, and how we are here in Bengal to depend upon the arrival of 
the eggs in the time they are wanted. There in summer eggs will hatch after 
seven or eight days of. being deposited. Would not this create another difficulty > 
Before closing this letter, I wish to record from my old notes, an experiment I made 
as far back as in February 1857, of rearing here some China cocoons from eggs 
that I received direct from there. 

** The eggs were partially hatched when they reached me, and continued hatch- 
ing very irregularly iu the same way as do the eggs from Japan. 

In the first two stages these worms had not a very healthy appearance, but 
beoame more promising as they advanced iu age. » 

The education of the worms was rapid. It begun on the 16th of February, 
and food was plentifully given, and on the lOth of March they began to spin the 
coooon without showing signs of prominent disease. I reeled a portion of theso 
.aoooODs; they unwound w dl, even without evening, and the yield was a seer 
fiictory weight of silk from kahun 6i of cocoons (a kahun numbers 1280 cocoons), 
‘ vh^as with the Japanese cocoons which I reared and reeled here last season, it 
,jtooh 14 kahims to makvthe same quantity of silk, which is no improvement on 
,the bast Boro Fvllo, or even the best polyvoltine cocoons as far as yield is oonoemed- 
j may jramark a curious feature of the China and Japan worms reared in Bengal, 
that when ready to spin they will not (with few exceptions) ascend of their ova 
aooord to tom thp Qoooons on the twigs placed for this purpose between the trays 
as they do in Bnropo, but must he taken off tho^ trays, and placed in the 
Chitodetkee mi in Bengal (a mat-tray inteimted with narrow partitioai) by 
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which hiode Several worms are picked in an unripe state often requiring a last • 
feed, and on their spinping the cocoons, numbers of worms getting |ogether, will 
give a large quantity of double cocoons, is., a cocoon with two, and some times 
three worms inside.'* 

Tbial of Carolina Paddy in Assam and Midnafobe. 

Bead a report from Mr. Bichard Rowe, dated from Debroghur, Assam, 23r^ 
January. (See Correapondenee and Seki^tUimJ 

Improvement op .Wheat by selection. 

Bead the following letter from Mr. J. H. Bridgman of Newra, Gomickpore, 
dated 21st February, on the above subject (Mr. Robertson's communication waf 
submitted at the Monthly Meeting in May last, and Mr. Bridgman's previous 
letter in the following Meeting in Juno) 

“ I take the opportunity afforded by the remittance of my subscription to 
give you what information I can about my experiments in the cultivation of 
wheat. The little packet of Mr. Robertson's wheat which you were good 
^ough to send me, came to grief in an unexpected manner. I left it unopened 
on my library table, while a little tin box was being made in which to keep it free 
from damp. A day or two afterwards I perceived that a little bole had been made 
in one end of the packet, and all the seeds extracted. It was evidently the work 
of a mouse, and was tho first indication I received that there*wa8 a mouse in the 
house. I lost therefore the opportunity of trying what result could be obtained 
from sowing Mr. Robertson’s improved grain. With respect to my selected ears 
of wheat, measuring from 3^ to 4^ inches long, 1 think 1 may vesture to hope 
that a great success has attended the experiment. The seeds were purposely 
sown in quite a medium soil, with little manure, my object being to obtain a 
variety which owed its increased lengthjof ear to nature only, and not to high 
culture. They were sown witi tho spade and unfortunately, in consequence, sown 
loo deeply, by which a great deal of the plant was lost ; but of those plants 
which have come up, I find all the ears of the same unusual length as those of 
the parent grain. Some indeed are longer. I find c^fevi which measure 4f inch 
in length, which is k an inch longer than any which I selected. I find it difficult 
to conclude that this can be the result of accident rather than selection. At any 
rate it affords encou]|agement to go on with the same course of experiment. 

‘‘ You referred in one of your letters to my own and Mr. Hall's efforts to obtaifi 
a better kind of wheat many years ago. The most promising among a great 
variety of seed which you then sent me, was that bearing the name of “ Polish 
wheat" The grain was hard, but of singular length. I cultivated it successfiilly, 
and obtained a large store^f it, which I purposed distributing among my tenants. 
Unhappily, an assistant in my employment, acting in my absence, under some 
strange misapprehension of orders, sold the whole of ^it in the bazaar without 
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leaving a single grain. Bat I fin4 that, though this happened some 24 years ago, 
the wheat has not been forgotten, for a native zemindar inquired for it last year, 
describing it with so much exactness, that it could not be mistaken. He was very 
desirous of getting some of it to sow. If it can bo procured, I should be very 
glad to renew the attempt to propagate it.’’ 

Resolved, That a small quantity of the ** Polish wheat” referred to by Mr. 
Bridgman, be impori:ed for next season’s sowings. 

Mode of destbotinq tbs Cotton Bole Woem. 

The Secretary next read a letter from Mr. G. H. Kearney, of Bholee Indigo 
Concern, Etawah district, dated 27th January 1§71 

** The Cotton Bole worm that attacks New Orleans cotton most particularly, is 
an animal so destructive to the interest of the cotton grower, that 1 simply place 
the result of my experience at the disposal of those labouring in the same field 
of such magnitude and interest both to England and to India. 

** The worm is a screw-bodied white one, with an awl-shaped head, and his 
practice is to steal up from the root of the cotton plant to the pod or bole, and 
getting a leverage from the calyx or leaves that suround the bottom of the 
bole or pod for his body, he bores a hole, making a snug retreat supplied with 
food for himself^ leaving no cotton for the laborer ” Homo.'’ 

After many varied trials, results being failures, I trust it will now be acknow- 
ledged that the aninml is simply out-manueuvered, for by removing the leaves that 
gives his body leverage, he can only stay a short time on the pod or bole, and then 
falling off, he tries again and again with no better results and as a consequence 
dies from starvation and want of shelter. 

- ** It must be borne in mind that the bole worm does not present himself every 
year, and so the removal of the leaves at the bottom of the pod should only be 
when some of the worms have appeared. 

” The removal of the leaves^to outwit this little destroyer of human labor — 
would not exceed one rupee per acre, for children could easily do it as also women.” 

Letters were read— 

From Lt. J. F. Pogson,, suggesting the introduction of new varieties of potatos 
into the hills to replace the present worn out stock 

am sorry to report that this year’s Mahasoo (Simla) potatos are more or 
less diseased. Though fine to look at, when boiled the inside shews green and dark 
Spots, and are quite unfit*to eat. 

“ I fear that, unless some active measures are taken this year, that next October’s 
crop will bq a perfect failure, and then the European troops will suffer^ much 
inconvenience from want of this valuable tuber. 1 belit^ve Genercl Tapp 
introduced the potato into these bills some 36 years^ago, and the crops having 
been raised year after year from the same seed, generally grown in the same 
field, has at last degenerated. 
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The Bunneahs have managed to get this [potato) cultivation almost entirely into 
their own hands, and not one of them would expend a sixpence for fresh, sound 
seed, the destruction of the potato crop becomes a mere question of time. Carter 
and Co. of London, have introduced some very superior, and one splendid variety of 
potato into England. But as yet I do not think any of thorn have been sent to India.” 

Agreed, on the recommendation of the Council, that a sum not exceeding Rs. 
200 be disbursed for the purchase and despatch of the best des^iptions of petatoh 
procurable from the Hooghly District, 

From Col. Horace Brown, Dy. Commissioner, Thayet Myo, in reference to an 
application for eggs of the species of Burmese silk worm alluded to in his paper 
published in a recent number of t^ie Gazette of India. Col. Brown intimates the 
mode he proposes to adopt to meet the requisition of the Society and other appli- 
cations, and send, in the meantime a small quantity of eggs which reached a few 
days ago, but unfortunately all hatched en route^ and not a single worm reached alive. 

From the Secretary, Cape of Good Hope Agricultural Society, acknowledg- 
ing receipt of silk worm’s eggs {Bomhyx textor)^ which reached in good condition, 
and of the last published number of the Society’s Journal. ” Captain Hutton’s 
interesting paper on silk culture in Australia, contained in this Number of your 
Journal, is valuable to us, the climate of that country being about the same as 
ours. I transmit herewith a copy of our last Annual Report, from which you 
will gldhn what we are doing. Sericulture is entrusted to a separate commis- 
sion, but we work hand in hand to attain our great object.” • 

From F. Halsey, Esq., Umritsur, in respect to the lettuce seed forwarded last year 
by Major James Williamson from England. Mr. Halsey reports that it germinated 
freely, and that its produce has turned out remarkably good ; it is a cos lettuce. 

From the Secretary, Board of Revenue, applying on behalf of the Madras 
Government for a model of a rice hulling machine, similar to that in the Society’s 
museum. Complied with. 

From Secretary to the Chief Commissioner of Mysore, enquiring where seed of 
the best Havannah or Shiraz tobacco is procurable with a view to its experimental 
cultivation in the province. 

The Secretary intimated he had sent a quantity of Havannah seed, and sug- 
gested the steps to be taken to procure a further supply. 

Fr6m Messrs. D. Landreth & Son, Philadelphia, acknowledging receipt of order 
for this year’s seed, to which they will give early attention so as to enshre its 
arrival in all April— May. • * » 

FroA Messrs. Law, Somner & Co., Melbourne, order for field seeds acknow- 
ledged, and best attention promised to it 

Mr. Archibald Rogers submitted a Hyacinth and a Cyclamen, both in flower ; 
Mr. W. H. Cheetham shewed Ferraria xmdulala in bloom (a bulbous plant from 
the Cape of Good Hope) ;*and Mr. W. Pigott exhibited some good specimens of 
cut Pinks, raised from English seed. 



For the aboTO oommunxeatioiifl end contributions the best thanks of the Society 
were accorded. 


Thunday^ tU 2Zrd March 1871. 

J. A. Cra'wfobd, Eaa., Frecident, in the Chair, 

•The Broceedings of the last Monthly Meeting were read and confirmed. 

The following gentlemen were elected Meinbers 

Manorary Member — Baboo Peary Chand Mittra. 

Ordinary Members— Lieutenant G. M. Rogers, Major T. M. Shelley, Captain 
H. 8. Jarrett, Colonel J. Gordon, Messrs. G. L, Calder, James Murdoch, J. T. 
Rowett,J. W. O'Keefe, James Sutcliffe, J. M. Comley, Dr. James Wise, and 
Lieutenant-Colonel H. Mills. 

The names of the following gentlemen were submitted as candidates for elec- 
tion : — 

William Willson, Esq., Indigo-planter, Bansghat, Chupra,— proposed by Mr. 
W. B. Brown, seconded by tho Secretary. 

Captain W. Siddons Young, Commanding at Chunar, —proposed by the Secre- 
tary, seconded by Dr. R. H. Perkins. 

Colonel H. H. Maxwell, k.a., Superintendent, Gun Foundry, Cossipore,— 
proposed by Mr. Crawford, seconded by Mr. T. H. Wordie. * 

Nawab Fyz Ally Kiaan Bahadoor, Jeypore,— proposed by Baboo Peary Chand 
Mittra, seconded by the Secretary, 

Brigadier- General A. Maodonell, c.b., Commanding Rohilcund District,— pro- 
posed by Captain H. H. Birch, seconded by Mr. Crawford. 

Lieutenant-Colonel H. Templer (Staff Corps), Bareilly,— proposed by Captain 
" Birch, seconded by Mr Crawford. 

W. 0. A. Beckett, Esq., Deputy Commissioner of Cooch Behar, — proposed 
by Colonel J. C. Haughtou, seconded by the Secretary. 

Major John Macdonald, Survey Department,— proposed by Dr« Tonnerre, 
seconded by Mr. Crawford. 

F. Rodriguez, Esq., Calcutta,— proposed by Dr. G. R. Ferris, seconded by the 
Secretary. 

The following contributions were announced 

1*.— Correspondence /especting the cultivation of Silk in Sydney, — ^from Dr, 
George Bennett. 

2. — Selections from the Records of the Government of Bengal, Public Works 
Department, Itrigation Branch, No. 1, regarding Damooda Canal Project, and 
Records of the Geological Survey of India, Yol, 4, Part I. From the Government 
of Bengal. 

3. — The Flora Sylvaiiea of the Madras Presidency, by Major Beddome, Part 
VI. From the Government of India. 
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4. ->-Monthl7 Beport of Pepartment of Agriculture, yoited States of America, 
for November and December 1870. From the Hon’ble N. P. Jacob. 

5. — Beport on the Boyal Dover Garden, Port Blair, by Dr. J. B. Bing. From 
Colonel Man, Superintendent of the Andamans. 

6. — Journal of the Asiatic Society of Bengal, Part 1., No. 4, 1870. From the 
Society. 

7. — A small quantity of indigenous Tobacco seed. From Lieutenant J. F. 
Pogson. 

8. — Various samples of Tobacco raised at Dharwar in the Bombay Presidency. 
From E. P. Bobertson,,£8q., Magistrate and Collector of Dharwar. (Beferred to 
the Committee for report.) ^ 

(Full particulars regarding the above seed and Tobacco will be found in the 
body of the Proceedings.) 

9. — Several fine specimens of Maize, Cholum, Carolina Paddy and other grains. 
From Major 0. T. Burne, 

Major Bume writes that these are the produce of the Government Model Farm 
at Madras, and are forwarded by His Excellency the Viceroy for the inspection 
of Members. His Excellency also sends some seeds of tho different kinds for 
trial. 

(This fine seed is available to Members who will undertake to communicate the 
result of their sowings. ) 

PoiiTBAiT OP Mr. Grots. 

The Secretary drew attention to the above portrait, which had been received 
since the last Meeting and placed in the Hall. This portrait of tho late President, 
which was pronounced a good likeness, is the result of the resolution passed at the 
Monthly Meeting in August 1868. * 

Essays on the Cultivation and Manufacture op Tea, 

The Secretary announced the receipt of eleven essays on Tea culture and manu- 
facture from Assam, Cachar, Darjeeling, Dehra, Bangra and' the Neilgherries, 
which had been sent in to compete for the prize offered last year. Those from 
Assam and Cachar had already been referred by the Council to a Committee to 
report thereon. A Committee for examination of the others had not yet been 
selected, • 

• Horti-Floricultural Exhibition. , 

Submitted the following reports of the Judges on the Show, held at the Metcalfe 
Hall,^n the 23rd February : — 

fforiieultural , — The collection, both of vegetables and fruits, was not equal in 
quantity and quality to former years. The Asparagus was very poor. Artichoke 
good. Of the Bramea tribe, the Brocoli was good considering the lateness of 
the season; of Cauliflowers there were a few good samples; all the Cabbages 
(Sugarloaf, Savoy, Early York) showed wril ; only one^good specimen of Scotch 



Kale WAS exhibited. There was a tolerablf good collection of Turnips. A very 
good collection of Knolekole. Some of the Celery was excellent, others indiffer- 
ent. Carrots, Beet and Onion all good. Endive, middling. Lettuce poor. Of 
Peas the collection was limited, but good, and Spinach the same. 

In the fruit department there were some good Baels, Guavas, long Plums, 
Papeeyas and Pineapples. Sapotas and Pomegranates very good. 

‘ About one hundred makes competed, and prizes to the amount of Hs. 252 were 
given, according to the annexed list. 

Chaklbs Fabbb Tonnbbb^ 

W. Stalkartt. 

‘ Peary Chand Mittra. 

A sample of Havannah Tobacco grown at Tangrah on the lands reclaimed by 
the Justices with the sweepings of the town was exhibited by the Health Officer. 
The Tobacco is well grown, the leaf very fine and soft, and the mode of curing 
it excellent. The Tobacco deserves a special mention, though not included in 
the list of the plants which were allowed to compete for prizes. 

Charles Fabre Toicherre. 

Ftorieultural, — The display on this occasion was small as compared with 
previous years. The collection of Boses was especially poor and limited ; the 
produce of two gardens only instead of 10 or 12, as in former years. There 
was a fair display of 'Camellias, but all of the white flowered variety. The collec- 
tion of Heartsease was larger than usual, including several good specimens. 
Some flue plants of Frahemeas were shown, and two good examples of Cobaa 
scandens. The collections of Fetunias^ FhloXj Fortulaeas, Verbenas, Oxalis and 
Begonias were tolerably fair. . There was a large display of Coleus, a few pots 
of and double Larkspurs. The collection of Ferns ' was larger than 

usual, including a flue Tree Fern from Cachar. 

Among the few novelUes, were several plants of Clianthus Dampieri, in flower, 
from the gardens of Baboo Heraloll Seal, Dalhousie Square, and Bajah Suttya- 
nund Ghosol ; of Cyclamen and Tulip, from Mr. A. Boger’s garden ; a speckled 

Amaryllis from the Hon'ble J. P. Norman ; Anaioehilus ? (in flower) 

from Mr. J. A. Crawford’s garden ; two flne examples of Ivy from the garden of 
the Hon’ble £. Jackson ; some Lantanas (French Hybrids) from Mr. G. Bartlett, 
and a plant of Aristolochia saecata, from Darjeeling, from the Boyal Botanic 
Garden. 

From the Boyal Botanic Garden came a flne collection of plants of various 
sorts, which added much to the beauty of the Show. 

On the day following the Exhibition, a splendid large plant of Climihus 
Basmipmi was received from Mr. A. Murdoch from ,his garden at 8erajgunge» 
Though this plant arrived too late for competition, it was deemed so superior to 
those submitted on the prgvious day, that an extra prize of Bupees 10 was awarded 
to it. ^ * 
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The produce of 20 gardens was submitted, and prizes to the amount of 
Rs. Idd were awarded to the fnaUet of Id gardens, 

John Scott. 

G. W. Bartlett. 

J. Lynam. 

Proposal for a Silk Farm. 

Read the following rejoinder from Captain Thomas Hutton, to the remarks of 
Mr. G. de Cristoferis, submitted at the last Monthly Meeting 

** As to your friend Mr. Cristoferis, his best plan will be to establish a small 
Silk Farm of his own, and he will then soon practically learn that all 1 have 
said is simple truth ; indeed, he proves it by showing his own failures with 
his Japan worm, and the other importation from the same locality, the name 
of which species he seems unable to ^ve ; the separated eggs of his Japan 
worm are now hatching, but very irregularly still. There is probably still some- 
thing of the cross left in them. As, however, my opinions do not appear to be 
received with much favor in Bengal, by all means induce the Government, if you 
can, to establish a Silk Farm there ; I do not say that no improvements could be 
effected, because 1 have frequently pointed out that^ under an improved system 
of treating the worms, some good may possibly he effected ; but then my 
system would be to abolish the practice of feeding the worms wjtb watery cuttings, 
and give nothing but sound ripe leaves as is done in Europe. Mr. Cristoferis 
acknowledges that the natural system would be to rear the worms on the trees, 
but that in Bengal it could not bo done ; this at once proves that the climate of 
Bengal is not naturally suited to the constitution of the worms, while the climate 
of Mussoorie is so. You must bear in mind that ail your species were originally 
from the north of China and its neighbouring Islands, and common sense alone 
is, sufficient to show that such species could not be expected to give the same 
results in Bengal as in their native climate. All your work must, iu a measure, 
be done on artificial principles, from which, although profit may be derived, yet 
it can never equal that of the parcut country. 

** There is no reason why you should abandon Silk calture if it pays, merely 
because in Mussoorie and in China the worms thrive better. So long as your 
returns warrant the cultivation of Silk, by all means continue your operations, 
but do not feel disheartened because better results can be* obtained clsew^here. 
As to teaching a pig-headed Bengali rjrot to improve his system, you may as* 
well try to teach the monkeys, for if an improved system entails the least addi- 
tional expense they will not adopt it. It may, doubtless, be true that one 
farm at Mussoorie will not give all the results required by Seneulturists ; 
but the question is, wbetheg other farms will succeed better ? I think not, yet 
I may be mistaken ; therefore, see what you can effect iu Bengal.” 
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Exotic Tobacco Coltivation at Dharwar. 

Bead communication) dated December 1870, frou| Mr. £. P. Bobertson, 
regarding the samples of Tobacco referred to above'. (See Correspondence and 
Seleetione.J 

Indiobnous Tobacco of the Himalayas. 

• The Secretary next read the following remarks from Lieutenant J. F. Pogson 
regarding the tobacco, of which a quantity of seed has been sent and already 
noticed under the head of Contributions 

** 1 have the pleasure to enclose half a tolah weight of wild Himalayan tobacco 
seed. The plant is a perennial, stands the sevpest frost, hail and snow, is always 
in leaf and in flower from August to March. In appearance it is very like the 
XTirginia tobacco plant, especially the leaves. But it reaches a height of over 
eight feet (but under 9) and is an evergreen ; further, the plant only dies when 
pulled up by the roots. The seeds sent were gathered from plants which 1 know 
to be seven years old. 

“ This tobacco grows in such out-of-the-way places on rocky soil that the only 
way for accounting for its presence is the assumption that small birds have fed on 
the seed and passed them undigested, just as they do seeds of the Peepul, Bair and 
Guava. The paharees do not cultivato the plant, neither do they use its leaves 
as tobacco. The reason given is that it has no strength. 

** 1 think if cultivated it will produce very good tobacco. It is quite unreason- 
able to txpect t^t the numerous mineral matters, and peculiar substances present 
in carefully cultivated tobacco, can be evolved out of the poorest of poor soil, 
hence the want of strength complained of. I would suggest that this seed be 
sown in beds, and then be planted out on lands reclaimed by means of sewage 
from the salt water lake. If it succeeds Bengal will possess a new crop, inasmuch 
as an acre of land under this tobacco, will give perhaps four or more crops of 
leaves per annum, and being a perennial all the expenses of annual cultivation 
will be saved. I can supply more seed if needed. 

** I for one do not believe that tobacco is an exclusively American plant, and 
my reasons are founded pn tbo fact of their being Sanscrit and Hindi words, 
over 2000 years old, for articks connected with tobacco. Thus we have “ Naus,” 
the Sanecrit for Snuff; “ Naryul,” Sanscrit, for the “ Hubble-Bubble; ” “ Gutta,*' 
Sanson^ — l^bat partjof the wood pipe which is fixed into the orifice made in the 
«cocoanuty and having the cbillum at its upper end; ** Mookh-Naul,** {Vulffo, 
Moonal) two Sanscrit words meaning mouth- tube or pipe {Anglieet mouth -piece) ; 
“ Chillum,** Hindee, the clay bowl which contains the tobacco and firel Now 
I submit thai Hie Aryan race who spoke Sanscrit could not have had words for 
things unknown and, therefore, that they knew all about smoking ages before the 
dimvery of America. Probably Naue-Futta was the Sanscrit for tobacco plant 
and leaf, jtist as ** Bhoje pulta is Sanscrit for Jiirch^ and Birch bark as well as 
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this substance is mentioned as being used in the manufacture of the flexible hooka 
pipe or snake ; so you see Sanscrit carries the day by a Ibng chalk. 

1 know a very superior kind of tobacco grown in Thibet, and small quantities 
are brought for sale to the Ramporc fair, and the tobacco pouch mid metal pipe of 
Thibet are, if anything, older than Riidhism. 

In conclusion, I would wish to draw attention to the fact that extract of 
Taraxacum sells up here at the enormous price of Rs. 16. per pound, and that 
if the seed of the Leontodon Taraxacum was ^imported from f'rance, every Tea 
Planter in India might grow this most* valuable plant, most improperly looked 
down upon as a weed. The method of culture is very simple. ^ 

** Taraxacum Coffee is one of the most valuable of remedies for torpid liver.’* 

Agreed to transfer a portion of th^s tobacco seed to the Calcutta Muaicipality, 
and the remander to he distributed to Members. 

Tree-planting in Upper India. 

The Secretary next submitted the following extract of a letter from Mr. 
Henry Co]^, dated so far back as J one 1870. He had, by desire of the Council, 
addressed the Inspector-General of Forests on the subject in September last, but 
had only recently received the following reply from Major Pearson, the Officiating 
Inspector-General : — 

*^The extension of fruit-bearing trees amongst the people is one deserving 
the special attention of your Society, and you would render the whole country 
the greatest service by pressing on the official community of all classes, Euro- 
pean as u ell as native, the advantages that must arise to the great mass of 
the population from increasing the capabilities of the country in this respect. 
It is a fact that so large is the consumption of wood, when that is still used 
for fuel, that in the Districts of Meerut, Mozufferuuggur and Seharanpore, 
the flue old mango trees that form in groves (topes) the sole ornament of those 
parts, are being cut down by greedy zemindars, who thus sacrifice the past of 
half a century’s growth and the future of hundreds of maunds of fruit for the 
' immediate realization of a little ready money. 

**Thi8 wholesale destruction has, 1 believe, attracted some attention on the 
spot, hut it is difficult legally to interfere with the rights of private property. 
Would your Society consider it within the scope of its objects to press on the 
Government the consideration of some Legislative enactment, if not for the preserva- 
tion of trees, at lejyt for the compulsory planting of five (fr ten young trees for 
every old one cut down ? If some stop be not put to this wholesale destruction 
of the principal tree vegetation of the land, fears may reasonably be entertained 
that tSe atmosphere will undergo a material and most unsatisfactory phauge^ 
and that the average rain-fall will be considerablyjeduced. The Forest Depart- 
ment might be entrusted y^ith the superintendence of measures connected with 
this inroad on the main ' barrier to the increase of heat and the proportionuto 
decrease of agricultural produce. 



* Major Pearson presents his compliments to the Secretary to the Agricnl- 
tural and Horticultural Society, and, with reference to his note to Dr. Brandis 
of I7th September last, begs to inform him that it was Dr. Brandis* intention 
to have drawn up a report as to what had been done by the Government of India 
to check the indiscriminate destruction of trees in some parts of Upper India’ 
as referred to by Mr. Cope in his letter to the Society, extract of which was 
.forwarded with his letter. 

* In Oudh, and in some parts of the North-Western Provinces, the land 
revenue, it is believed, is partially remitted* on lands covered with groves. In the 
Central Provinces large sums are annually spent in planting trees, but hitherto, 
except in some cases, the operations have not been very successful, as the climate 
militates very much against the establishment of trees without they are constantly 
watered, and this is a most expensive operation. In Berar, revenue is remitted 
on land covered with plantations, hut, as under the ryotwaree system of land 
revenue, the trees after 20 years • become by the terms of the Settlement the 
property of the holder of the land, there seems no legal power of preventing 
their being cut down. When in charge of the Berar Forests, Major Pearson in 
vain entered protest after protest against the cutting down of the old village 
tamarind and mangoe trees to feed the cotton gins, where the wood easily 
fetched Its. 25 or 80 per tree for fuel; perhaps the discovery of coal in the 
Wurda River may be the best friend to the groves of trees in Berar. 

* The evil resulting from the destruction of trees has been and is constantly 
pointed out by the Civil Officers to the zemindars, and there can be no doubt that 
a District Officer who really choses to do so, may do much to prevent their wanton 
and unnecessary destruction, and a Circular, embodying the views of the Council, 
will be submitted by this Department to Government for sanction. 

***It maybe stated, however, for the information of the Council, that in the 
Punjab, which is the most denuded of trees of any of the provinces of Upper 
Indian Government is now spending nearly a lakh of rupees annually by direct 
ag^cy on plantations. In the North-West Provinces also a special officer has 
been appointed for the propagation of fruit trees at Raneekhett for distribution 
over the country;* ** 

Letters were read froih Dr. George Bennett, Secretary of the Acclimatisation 
Society of Sydney, and from Mr. LeSouef, Secretary* of the Acclimatisation 
Society of Melbourne, returning thanks to the Society and to Mr. C. Brownlow 
of daohar for the Codoons of Attaous Atku forwarded to them, and which had 
reached in good condition. , 

Mr. John Lynam submitted several Verbenas, including two sew verieties. 
Mr. *C. E, Price the same, and a very handsome large double Petunia, a novelty. 
Mr. W, Pigott exhibited a Triionia, “ brilliant, ** in full flower. 

For the above presentations and contributions the Oest thanks of the Society 
were hocorded. 
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Froceedings oj the Society, 

Thunday^ the %Wi Aprils 1871* 

J# A. CuAWFoHD, EhQ., Freeidenty in tU Chair, 

The Proceedings of the last Meeting were read and confirmed. 

The following gentlemen were (dected Members:— 

Captain W. S. Young, Colonel fl. H. Maxwell, Nawab Pyz Ally Khan Baha* 
door, Brigadier-General A Macdonell, an., Lieutenant- Colonel H, Tempier, 
Major John Macdonald, Messrs. Wm. Willson, A. 0. Backett, and F. Rodriguez. 

The names of the following gentlemen were submitted as candidates for 
election 

J. F. Dias, £sq., Calcutta, —proposed by Mr. Arch. Rogers, seconded by the 
Secretary, 

Colonel J. M. L. Bird, Morar,— proposed by Colonel John Eliot* seconded by 
Major T. M. Shelly. 

The Secretary of the Satkira Agricultural Society,— proposed by the President, 
seconded by the Secretary. 

Baboo Prosonno Coomar Banerjec, Calcutta, —proposed by Colonel E. H. Wintle, 
seconded by the President. 

G, F. Pinney, Esq., JorehautTea Co., Assam,— proposed by Mr. J. Buckingham, 
seconded by the Secretary. 

Wm. Smith, Esq., Secretary, Bengal Printing Co.,— proposed by Mr. W.Pigott, 
seconded by the President. * 

Re-joimdy Major-General W. F. Nuthall, Political Agent, Munuiporc. 

Mr. W. H. Cogswell and Baboo Peary Chuud Mittra w'ere elected into the 
Council. 

Mr. T. 11. Mosley and Mr, W. Swinhoe were respectively added to the Cotton 
and Tobacco Committees. 

The following contributions were announced : — 

1. — Annual Reports of the Department of Agriculture, U.S., for 1868-69, 
(two vols.) From the Consul-General, D.S. 

2. — Memoirs of the Geological Survey of India, vol. 7, Partb 1 and 2 ; and of 
Falmntologia Indka, vol. 3, Nos. 1—4 and 5— 8. FfomAhe Government of Bengal. 

3. — Potatos raised from English stock. From Major T. M, Shelly. 

4. — Capsicum seed of large size. From J. D. Gash, Esq. 

5. — A small collection of Dill seeds —Rhododendron, Cupressus, Acer, and seed 

# 

of Frangos pabularky which yields the celebrated hay of Thibet. From DI-. 
George^King. 

Dr * King observes that this seed is saved from a plant grown in Mussoorie 
from seed brought, he believes, from Leh. 

The above seeds and pojatos are available to Members. 

6. — A skein of raw silk from Burmah. From Col. H. Browne, Deputy Com- 
missioner of Thayet Mayoo, ^ 
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This silk is valued by, a Member of the Committee (Mr. George Conti) at from 
7 to 9 rupees per factory seer according to quality j it is produced from double 
cocoons. There is no market here for this class of silk', but could be sold for 
Europe at the prices abovenamed. 


Aqricultueal and Horticultural Notes. 


* Medium and small only sent. 


r Read the following communication from Major T. M. Shelly, of the Bengal 
Army, dated 3rd April, regarding the potatos already referred to 

At a Meeting of the Society held on the 28th February last, a letter was read 
from Lieut. Fogson, suggesting the introduction of a new variety of potato to 
replace a wqm out and diseased kind at Simla. 

Having in June 1870 received a new kind of potato from Messrs. Hooper and 
Sons of Covent-Garden, London, bearing the 
name of Climax,** I have the pleasure to send 
by rail a few* tubers for distribution. 

Messrs. Hooper and Sons describe “Climax** as a seedling of the early 
Goodrich, with ‘ a stout erect stalk, full medium height, internodes of medium 
length and very large leaves j* the tuber is above medium, quite smooth, in form 
of a short cylinder swelled out at the centre, eyes yellow, and often projecting, 
skin of medium thickness netted tough and white ; flesh solid, white, heavy and 
brittle, never hollow, boils quickly, mealy, and of floury whiteness. 

“ One pound of tliese potatos gave an out-turn of one hundred and ninety 
pounds. , 


“ I will now give you the •result of my experience in growing the ‘ Climax ' 
in the Hills and the Plains. As already stated, the potatos came from England in 
June last, they came by Sample Post, two only were in a planting condition. 
Not having a garden, I made a bed of earth against a rock at Landour, placing 
each potato one yard apart j knowing that half of the growing season had passed 
1 despaired of the result. The potato halms grew vigorously, covering nearly seven 
feet of ground. They were taken up in the following October with a net produce 
of 22 lbs., some of the tubers weighing 8 ounces, thus producing a crop in about 
four months. I think the result is of a sufficient satisfactory nature to enable 
^me to believe that the climate and a dl of the Himalayas suit this tuber, 

“ Leaving the hills the latter end of October last, and not wishing to loose the 
potat6 season in the Plains, I planted some of the hill-grown produce in my garden 
a,t Morar, using only the ordinary gardep soil without comfost, as the white 
-ants are troublesome at all seasons of the year. About Christmas-day they 
put forth leaves and continued to grow vigorously; they wero taken **Up in 
April with a satisfactory result. It will be seen that two cropt* potatos have 
been grown in ten months. 

“ Messrs. Hooper and Sons, in their Catalogue for 1^70, price this potato at 
three shillings and sixpence per lb.’* 
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The Secretary mentioned that he had sent one-half of this supiply to Oc^taia 
Pogson. 

Bead also a letter from Cot, C, S. Byder, descriptive of a successful and simple 
mode of propagating plants as adopted by him at Jubhulpore. (See Correspondence^ 
end 8eUetim») 

Mr. F. Halsey, in a letter from Umritsur, dated 27th March, writes as follows 

** I am happy to say that the peas are looking magnificent, and t hope to send 
you them in a month. You must wonder at our seasons here, but we had 8 
degrees of frost ten days ago. I wish you could see our gardens now ; we have 
enoruious masses of double stocks and double wall flowers, — Pansies in the open 
ground as large as five-shilling j pieces and roses just coming out. I have a 
‘ Mardchal Niel * the most glorious of yellow roses, with over a hundred blooms 
On it. The corn crop is a bumper one, immensely over average, and an enor- 
mous breadth sown ; the price just now is 26 seers per rupee, but when the new 
crop comes in it is expected to fall to rupee 1 per maund, rather different from 
this time last year when it was Bs. 4 per maund. But after three years of famine, 
we deserve it.** 

In a subsequent interesting letter of 9th April (of which the following are 
extracts), Mr Halsey shows the beneficial effects of deep ploughing, the success 
attending their annual cattle fairs, &c. 

To show you the effects of deep ploughing (I am not quite sure that I have 
not mentioned . this before), I would mention that this yeaV, or rather last Sep* 
temher, I sowed a piece of land with carrot (country) using only half the 
amount of seed that the zemindars do. The land had only been ploughed once with 
Statkartt*s plough, and side by side with the land I farmed was another field of 
carrots sown on the same day as mine, but ploughed eight times with au ordi- 
nary native plough. My carrots were ready for consumption a full month 
before the zemindar’s ; his were two inches across at the head by six inches long, 
mine averaged eight to ten inches, and many were 12 and even 14 inches across 
and a foot long, 

“ A European who renis land in these parts has literally no reason to use ma- 
nure if he will employ an English plough, as at teq inches deep he turns up mai- 
den soil ; you have only to change your land every year. Our spring cattle and 
horse fair are just commencing ; they are held at distinct places, however ; the cat- 
tle fair is one of veiy old standing, having been held twice a year for a hundred 
years or more before ever an Ertglisbman was thought of in the Punjab. The 
horse fmr is of our getting up, but it bids fair to be as important as any in the 
country. At both prizes are given;— at the horse fair good prizes were al» 
ways given, but when I first came here I found they used to distribute about 
Rs. 600 only among mai^. thousands of animals, and with no system of any 
sort ; but, 1 am glad to say, that has now been changed, and Its, 1,800 was distri- 
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buted, in bandsome prizM of Ra. 100 andRs. 50 each, among tbe ^ttle; tho 
same amount is to be distributed now. 

Goyemment permits a small fee of 1 pie in the rupee to be taken on all sales 
that take place. This is farmed out, and you will be better able to comprehend 
the value of the stock that changes hands at these fairs when I tell you that 
these fees have been farmed out for this fair for Rs. 2,600, which represents Rs. 
4,b0^000 worth of cattle, the farmer having to make his profit besides and keep up 
a large staff of servants to see that all cattle that are sold pay the proper fee. 
I have no doubt that the now comparatively liberal prizes will have a marked 
effect on the improvement of cattle in this part of the world. 

** Mr. Robertson's pedigree wheat is very fine, and you shall have a full account 
of it when thrashed. 

“ 1 have very strong doubts whether we can improve the wheats of this coun- 
try. Nothing in England would beat the wheat here this year, length and weight 
of ear combined with long straw. I am going to test a great number of fields 
this year, by weighing the contents of the Imperial bushel, and, if I mistake not, 
we shall find it fully up to a European standard ; and I will let you know the 
results.'’ 

Tna Cultivation, —THE sites suitable for its profitable growth. 

The Secretary next submitted the following communication from Mr. 8. E. 
Peal of Sapakattee, Seebsaugor, Assam, on the above subject 

propose In the following to lay before you a few questions relating to Tea Cul- 
tivation, and the sites most suitable for its profitable pursuit ; some relate to the 
' present and some are of future interest. 

It may be known to you that for some time past there have been many 
attempts by influential bodies in England, to draw attention, through the Secre- 
tary of State for India, to the desirability of introducing Tea as a staple article 
of industry for India. Little enough seems to be known at home about this 
country or Assam, and still less about Tea. 

From the nature of the case, much money has to be sunk before it is always 
possible to ascertain whether Tea will pay in any given locality, and this is one 
. where special care is needed and jast experience of value as well as failures due 
to past oversights. 

In 1823, Tea was^ first heard of as indigenous in Assam in 1824, leaves, seeds 
and some hundred plants were sent to the .Botanical Gardens, Gaicutta. For some 
' z^UKtt or other Dr. Wallich (I believe)* pronounced them not to be ^’Tes,” and 
maintained this for some six or seven years. a 

^In 1832, Lord Bentinck deputed Captain Jenkins to examine and report on this 
question, 'and aided by Lieutenant Oharleton, he settled it as true, that Tea was 
indigenous. Tara years later, 1834, Government determined to introduce to this 
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prOYincei the China variety of plant, which we may now deplore, as it bids fair to 
entermiiiate eventually the fine indigenous kind. In 1836, China plants arriv^ 

In the above, wo may notice that it took years of discussion ere it was conceded, 
we had Tea hero at dl ; and that after all, the most inferior kind was largely 
introduced and propagated. 

During the discussions that followed, as to the most suitable localities, it was 
constantly asserted that an elevation sufficient to ensure fmt in winter, was a 
necessary condition of success, and so deeply was this ingrainei^ that it lasts to our 
day. Hill-land was sought for everywhere. Teelas planted where cultivation 
was out of the question, or the entire sinface soil would wash off and whefe 
difficulties of transport were at a maximum ; all this, too, when it is patent that 
flat or slightly rolling land can be far better \Yorked and cultivated, and now seem 
to pay equally well or bettor. 

Tea may perhaps be traced to Kumami from tho fact that one of the Tea 
Commissioners was Dr. McClelland, Resident Surgeon at that place. 

Questions of soil and climate generally were attended to ; but one branch of the 
latter subject almost entirely omitted, and which, except among Planters, is even 
now almost ignored \ i.e,, the amount and ateadiness of rainfall. 

No matter how wc may plant, prime or cultivate, if we do not get rain the crop 
will fail. Eighteen hundred and sixty-nine gave us some cases of this, and tlio 
spring of 1870 is a frosli case in point, where serious results followed tho drought. 

To most of us in Assam, this was an unusual affair though not so to others. Jii 
tho North-West and other places where rain falls late, and more sparinglj'^, the 
number of “ flushes’* of leaf are known to bo far fewer than here, varying from 
(i to 10 or 12 in some parts, and from o to 15 about Darjeeling even, while in 
Assam it is 20 to 22, which is most notewortliy. 

We here get three flushes per month, while at Darjeeling and in North- West they 
get often hut one— sec Agricultural Gazette of India loth, 1870, &c. 

^’racing tlic matter hack, wc find that at first tliorc were said to he only four 
pluckings (or flushes) per season, the 1st in April, making Pekoe ; 2nd in June, 
making a coarser kind \ 3rd in August, making Souchong ; and 4th in October, made 
Congou. 

As time went on, tho trees were pressed harder* and yielded oftener, in some 
places now yeilding 8 pluckings, and where climate is most suitable up to 20 
with profit. , * 

It must be borne in mind that the totd annual fall of rain will not indicate, 
the most suitable area for Tea growing. Many parts of India have a heavj’ 
annual*fall down in a few noipnths and with long droughts before and after. What 
is needed, is a steady monthly fall from, say, March till October, and it will be 
seen from Sir Charles Lyells* Principles of Geology, Dr. Hookers* Himalayan 
Journal, &o,, that Eastern Bengal peculiarly fulfils those conditions. 
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The 8, W« M<»i8oon passing over the Indian Ocean and the Bay of Bengali 
becomes heated and charged to saturation with water, which it retains while 
traversing the lower tracts of land, until on the west side it impinges on Bajmehal, 
and on the Eastern flank against the Eossia and Garrow hills, whore being 
deflected upwards into a colder strata it precipitates water copiously. 

Where no hills occur, as on the Calcutta line, this water-charged wind goes on 
Mil reaching Sikkim where meeting an obstacle, and rising, it is cooled and dis* 
charges rain so freely that it makes Sikkim the wettest part of the Himalaya." 

It may be borne in mind that rainfall can be in excess, as at Ghena Poonjic, 
where the entire surface soil is so generally denuded. 

In no other parts of the p^insula of India, can these conditions of steady 
average monthly rainfalls be found, combined with suitable temperature and 
soil ; and this leads mo to consider Assam, Gachar, and lower ranges of Sikkim 
as really the only portions of this country peeuHarhj suited for Tea,” as a staple. 

In the North West, in Bengal, and other places, Tea will grow, but that it can 
be carried on profitably I very much doubt. 

A collateral branch of this subject is the question of how far Forest 
affects rainfall ; Dr. Hooker says that the relative effects of rainfall on forest 
and this again in return on the rainfall, are difficult to separate, as they act 
reciprocally, and undoubtedly part of our very “moist climate " is due to this 
cause, and how far it might bo affected by extensive clearings, is impossible to say 
with certainty. • 

It is usually regretted that with such flue soil and climate, Assam is such a 
huge “jungle," and that it is 'not opened up and cultivated extensively, while all 
the time it is possible that this apparently desirable object if attained might cause the 
ruin of the province, for more than one reason \ and that as these jungles disappear, 
so may, to a great extent, the “ fine growing climate,” leaving us like lower Bengal. 

This is a point on which all arc more or less interested— Government, Plan- 
ters, and llyots. Last spring, the latter suffered severely in many parts by the 
drought, as the land was too hard to plough till late in season. If it is once seen 
generally that north east Bengal is par excdlence^Xh^ future “ Tea province,” there 
will be as great a rush iof land as of old for these forests, necessitating perhaps 
other new rides : imless the Government are prepared with sound arguments 
demanding forest conservancy, over and above those used by the Forest Department 
on account of timber* Grass land is here in abundance, (fit to grow Bice) there 
are many thousand acres of uncultivated “ Potar” as it Is called : the native popu- 
lation could easily be quadrupled adding to the prosperity of the valley \ a%d grass 
jungle has little or no influence on rainfall. * 

There ate reasons why the hills surrounding us need as yet no particular 
attention as to restriction in clearing forest, for as long as they are inhabited by the 
present races, “ Jooming” will be more or leas a necessity ; and thus some 90 per 
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cent, of their area will be tree jungle. It is the attempt to renderihe plain of 
Assam a *^fine open country," wo must attend to. With regard to feresf 
conservancy (as a principle) Assam is a most promising tract. ' It is especially 
suited for India Rubber of which there are several kinds (11 or 12 “Bora" and 
some 40 Ficus) Teak, Sal, Sissoo, and many kinds of timber not yet known, and 
the preservation and propagation of which alone, to the exclusion of the host of 
useless timbers now on the list, would seem the soundest policy^ • 

Large tracts on the banks of the tributary rivers as near the hills as possible 
could be reserved and laid out in forests of the various timbers worth growing,— as 
yet little has been done, of necessity. The forests ger ^'rally, however, seem greatly 
overrated as to value of the standing timbers, and the attention of the Department 
might profitably be directed more to the future than the present ; and at the same 
time that large future supplies of timber are secured, a general denudation be 
avoided. I may here remark that the really worhdbU Tea area in the province is 
far smaller than is generally supposed. To a casual traveller, extensive tracts may 
be shown as Tea land both in the plain and on the hills around, while to one in 
search for land it often turns out very limited. Patches of forest may be seen 
which, on close scrutiny, will yield but 1 or 2 per cent of land safely above flood- 
ing level. In tbe hills, thousands of acres can bo seen, out of a tenth of which 
alone could a “ crop” bo irampwted^ and if steep, cultivaiion is impossible any 
where. ^ 

As regards irrigation, to which some \vritcrs point for tie cure of drought; 
it is doubtful, first, if it can be done; secondly, if done, whether it would be 
efFcctual. A writer in the Englishman, Oct. 12th, 1870, says— four or five men could 
irrigate eight acres per day. Let us compare this with ordinary rainfall. We hero 
get about ‘25 of an inch per day, which on a garden of 200 acres equal some 5,000 
tons of water. I doubt very much our ability either to lay this amount on, or in 
Teela gardens to find it at all during droughts ; yet if all this could be laid on 
while the air passing over the garden was hot and dry, not a quarter would remain, 
but bo evaporated in an hour. A ivarm moist air is what we neet to force on the 
young shoots into leaves quickly (see Lindley), the air to be near the point of 
saturation so as to check evaporation, while the heat fences the growth. So that 
1 doubt the advantage of irrigation, with a dry air and hot sun shining as is usual 
in droughts. ^ 

In conclusion, Rooking at the steadily increasing demand for Indian Teas, the 
likelihood of recurring disturbances in China, and that Tea when carefully gtoij\rn 
(at the right localities) will yield largo profits, it is no wonder wo see the attempts 
made to introduce it as a staple all over India ; but when carefully investigated, 
I believe it will be found that England’s future Tea garden will be Assam, and that 
wherever the climate is nq^; both warm and mist from early spring to late autumn. 
Tea^- though it may grow-^ciinnut be made to do so projildig. 
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Letters were read 

1. -.From Baboo Peary Cband Mittra, returning thanks for his election as an 
Honorary Member. 

2. — From Baboo Hurrymohun Mookerjee, submitting a copy, in Bengali, of 
the second part of his work on Agriculture and Horticfllture, and requesting the 
Society’s patronage. 

The recommendation of the Council to award the author Bs. 50 was adopted, 

3. — From Baboo Mohendro Nath Roy Chowdiy, Secretary, A. and H. Society 
of Satkara^ announcing the establishment of the Society, and requesting the co. 
operation of this Society.— Agreed to. 

4. — From the Consul for Austria and Hungary, intimating the safe receipt 
of the cocoons of Aitam Atlas, supplied by Mr. C. Brownlow of Cachar, and re- 
questing further information thereon. —Complied with. 

5. — From C. Brownlow, Esq., dated 9th April, in reference to the above Silk 
worm 

** I don’t know whether I mentioned to you that I had forwarded ten cocoons of 
Atlas to California independently of the Society and through the American Consul, 
but the course he seems to have adopted is to send them to Washington where 
they will probably not survive if they should happen to encounter any sharp cold. 

** With reference to the Atlas cocoons sent to Italy, there is a good reason for 
supposing that the worm will thrive in that country, which reason I ought, por- 
* haps, to have mentioned before, at all events it is not too late now to mention 
should an opportunity occur.to you to do so, and as an extra inducement to the 
authorities, to attempt its naturalization in that country. The reason tlien is that 
there at present exists in a wild state in Lombardy, or at all events in some part 
of the peninsula, a worm w'hith if not the veritable Bengal Atlas is very much 
like it, and evidently holds a very close relationship to it. Perhaps it would 
he. as well to find out on what this wild Italian Atlas feeds, and to try the Bengal 
worm on that riant. I do not think the Bengal Cocoons will hurst in the climate 
of even KaplS earlier than May or June, so that there is still time to advise the 
exporimentalists. 

Anybody may find file ^ild ftalian indigenous worm above referred to by 
looking for it among the cases of insects belonging to the Fauna of Italy preserv- 
ed by dessication, in that department of the Museum at Florence devoted to this 
.hranchof Bcience, Whether there were any details attacked to the specimen 
explanatory of it, 'I unfortunately dp not remember. I am, howeve;, certain 
that its place in the Museum has reference to its value as a textile material, but 
that it 18 jumbled up with other specimens without, as far as I remember, any 
regard to arrangement by affinities.’’ 

The Secretary stated hu hud sent the above exlfact, without loss of time, to 
the Consul General for Kuly, 
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0.— I’rum JJr. George King, presenting a paper for the Journal pa pruning the 
Tea plant. 

7. — From J. Hunter Blair, Esq., forwarding, as requested, certain printed 
reports on the working of the Model Farm at Madras. 

8. — From Col. Man, Superintendent of the Andamans, acknowledging receipt 

of report on Cotton samples from the Nicobars, and promising to send larger 
quantities of each. ^ » 

9. — From Secretary to the Government of India, Horae Department, submitting 
a report'on Cotton cultivation in the Nicohars, drawn up by' the Assistant in charge. 

10. "— From Secretary to the Government of India, Home Department, applying 
for specimens of varieties of Indjlan Cotton, for Dr. Bernoulli. 

The Secretary mentioned he had sent about forty specimens from the collection 
in tho Society’s Museum. 

Mr. Archibald Rogers submitted plants of Whjandia Vot/eri and Uermannia — ? ; 
Mr. 'NV. Pigott, a Gloxinia in flower— “ Peguce ; ** Mr. C. E. Price, a geranium 
with pink flowers; and Mr. John Lynam a idant of Oxhides Fkldingii in 
full flower. 

For the above communications and contributions tho best thanks of the Society 
were accorded. 


T/iundaf/f the 18/A Mag 1871. t 
J. A. CitAWFOiii), Esu., Vrvsidcnt^ in the Chair, 

Tho Proceedings of tlic last Meeting were read and confirmed. 

The following gentlemen were elected Alcmbers : — 

Messrs. J. F. Dias, G. F. Pinney, William Smith, Col. J. M. L. Bird, the 
Secretary of the Satkira Agricultural Society, and Baboo Prosonno Coomar Banerjee. 

The names of the following gentlemen were submitted as candidates for 
election : — 

John Vernon, Esq., Executive Engineer, Dchrooghur,— proposed by Mr. J, M. 
Wood, seconded by tho Secretary. 

Sirdar Bhugwan Sing, Dmritsur, — ^proposed by Mr. F. Halsey, seconded by the 
President. 

George Lucas Kemp, Esq., r.u.GS., Secretary of tho Standard Life Assurance 
Society, — proposecVby Mr. E. G. Buskin, seconded by the Secretary. 

JohaBeames, Esq., c.s., Balasore, — proposed by Mr. J. A. Windle, seqpnded by 
the l^cretary. 

N. M. Gasper, Esq., Pleader of the Small Cause Court, — proposed by Baboo P. 
C. Mittra, seconded by Mr. A. Rogers. 

The Deputy Conimisak)ncr, Booldanah District,— proposed by the President, 
seconded by the Secretary. 
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Dr. David Picachy, rttmeah,--*propo8ed by Mr. J. D. Ward, seconded by Mr. J« 
B. Worgan. 

0. H. W. Conroy, Esq., Chief Storekeeper, E, I. Railway,— proposed by Mr. 
Robert Roberts, seconded by the Secretary. 

C. W. Odling, Esq., c.b., D.P.AV., Bhadruck,— proposed by Mr. 0, M. Currie, 
seconded by Mr. C. Toynbee. 

Frederick Peel, Esq., Merchant, Calcutta,~-proposed by Mr. W. H, Cogswell, 
seconded by the President. 

Major W. A. D. Orchard, B. 8 .C., Barrack Master, Meerut, — proposed by 
Major T. M. Shelly, seconded by the Secretary. 

F. R. Deverell, Esq., Calcutta,— proposed by Mr. B. D. Colvin, seconded by the 
President. 

John Radcliffe, Esq., Merchant, Calcutta,— proposed by Mr. Cogswell, seconded 
by the President. 

Captain W. S. A. Lockjiart, 1),a.(1.m.g., Morar,— proposed by Major Shelly, 
seconded hy Col. J. M. L. Bird. 

J. W. Cargill, Esq., Gossipore,— proposed by Mr. Cogswell, seconded by the 
President. 

T^e Assistant Commissioner, Pachmari,— proposed by the Secretary, seconded 
by the President. 

Falkner S, Collis .Esq., Barrister-at-Law,— proposed by Mr. F. D. Chaunlrell, 
.seconded by the President. 

Dr. 8. C. Mackenzie, Superintendent, Presidency Jail,— proposed by the 
President, seconded by the Secretary. 

Baboo Shamloll Dutt, — proposed by Dr, Tonnerre, seconded by the 
President. 

J. W. B. Skoulding, Esq., r.a., Veterinary Surgeon, Saharunpore Stud — 
proposed by Lieutenant-Colonel W. B. Irwin, seconded by the Secretary. 

The Commandant of the Deolee Irregular Force. 

The following contributions were announced :— 

1. — The Flora Sylmiiea of the Madras Presidency, Part 7, and leones Flantarum 
Indies Orienialis^ Part 7,— fron. the tjro\ernment of India. 

• 2.— Memoirs of the Geological Survey of India, vol. 7, Part 3, and Faloeontologu^ 
IndUa^ vol. 3, Nos. 5-8,— from the Superintendent, Geological Museum. 

3. —Transactions ot the Bengal Social Science Association,^ vols. I to 4,— from 
the Association. 

4. — A small supply of fine potatos from the Neilgherries,— from J. A. Cnf^ford, 
Esq. — ^Agreed, that these be sent to Mr, F. Peterson at Simla. 

5. — Seed of large and'round Capsicum from seed received from the Society,— 
from Dr. BiiaumouU Dr. Beuutnoul sends these seeds in response to the Society's 
circular# 
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6.—- A large supply of seed of double Zinnias and Balsam, of Ipoima ruhro 
cefvka, lettuce of sorts, &c., raised in Tirhoot,— from C. E, Blechynden, Esq. 

7*— An assortment 'of flower seeds, Larkspur, Mignonette, Balsam, Hollyhock, 
&c.,— firom G. Bartlett, Esq. 

8. — A small collection of seeds of trees, shrubs, and annuals,~-from the Barrack- 

poro Park Garden. ' 

9. — A large supply of acclimatized Peas raised at Umritsur/rom stopk supplied 
by the Society,— from F. Halsey, Esq, 

10. — Fruit of the wild medicinal Bael of the Himalaya, and seed of the 
Dandelion, — from Lieutenant J, F. Pogaon. 

IL— A small sheaf of Caroliua ^addy destroyed by the Gandee,” — from J. H. 
Bridgman, £sq« 

12. — Samples of flbre from Ncilghorry Nettle and of Plantain from the 
Andamans, — from the Government of India. (Full particulars regarding Nos. 9 
to 12 will be found further on.) 

13. — A sample of Kheea-fibrc, prepared by Monsieur Nagona, at New Orleans, 
by his'patcnt machine, which he intends submitting to compete for the Government 
prize of Bs. 50,000. 

This fibre is somewhat discolored from having suifered from sea water, but 
possesses the strength of the ordinary hand-prepared Kheea of Assam. 

14. — A few ears of Wheat raised at Khaja factory, G|jazeepore, from the 
Pedigree Wheat presented to the Society in June last by Mr. J. G» llobertson,. 
Assistant Settlement Officer, Meerut,— from A. J. Sturmer, Esq. 

Mr. Sturmer writes that owing to heavy rain and other causes, only five 
grains survived, the produce of which has been 28 ears ; the wheat was boUveen 5 
and 6 feet high, and the straw was very thick. • 

This wheat was much admired, and appears to have retamed its character. It 
was suggested that Mr. Slurmcr should favor the Society with the result of next 
season’s sowings. 

InUECOVERABLE SUBSCRIPTIONS. 

The Council submitted a list of old irrecoverable^ subscriptions, amounting to 
Rs. 3,866. 

Eesolved—Th&i these bo written off, and that such names (27) as have not 
already been taken off, he now removed from the list of Members. 

Fibres* OF THE Neilquerrv Nettle and Plantain. * 

Submitbed two communications from the Government of India, forwarding 
samples*of the Neilgherry Nettle,” and of fibre from the Plantain trees in the 
Royal Dover Garden, Haddo, in Port Blair, and requesting report thereon. 

Read the following report from the Fibre Committee on the abovo samples 

Mr. S# H. Robinson, — Neilgherry Nettle,— This is a very strong, clear, ^od« 
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colored, and well*prepared fibre, length 3 to 4 feet. It appears to have more tow, 
than Rhea, and would therefore probably lose more in manufacturing, but it has 
fine soft texture, and would, no doubt, mix well with Silk or Cottom It is 
evidently a very valuable material, and should be sent to England for examination 
and opinion of manufiicturers of mixed textile fabrics. 

Plantain tree fibre. — A clean, coarse, glossy fibre, S feet to 3 feet 6 inches long 
r&ther irregular in strength, finer than Dhuncliee, and coarser than Jute. 

M». H. Esowlfa— The fibre of the Neilgheivy Nettle is very similar to the 
Rhea, and 1 should value it at about £55 per ton in London. 

The Plantain fibre is very coarse and of very doubtful value. The color is good, 
and it might be used instead of some kinds of hemp. 

Mk. W. STALKARTf.— Neilghorry Nettle Fibre is, I believe, well known as far 
as regards samples only, but, like the Rhea fibre, the preparation is the great 
difficulty. 

Plantain fibre.— Manilla Hemp is made from a species of Plantain, “ Musa 
textUis.*’ From the bulk of the sample of the iibre prepared at Port Blair, I have 
separated the heat, and sent a sample of Manilla Hemp to compare. In appearaiu^e 
it is very similar, but the Port Blair fibre is not nearly equal in strength to the 
Manilla Hemp, barely one-half. I would suggest that further experiments be made 
in the preparation, not steeping too long, and using fresh water; as if greater 
strength could be obtained it would be very valuable. The value of Manilla 
Hemp is £50 to i‘G0 "per ton. The best of the Port Blair fibre might be worth £18 
to £20. 

ToiUCCO RAISED AT DhARWAU AND JCLPIOOUEE. 

The Report next submitted by Dr. Tonnerre and Mr. Van Cutsem, liad rcfi'ivime 
to the samples of Tobacco, wHicb, together with the communication from Mr. E. 
F. Robertson, Collector of Dharwar, were laid before the Monthly Meeting of 
March last; and to a letter from Col. J. C, Haughton, Commissioner of Cooch 
Behor. Though dated 16th February, the samples had only recently come to 
hand. (See Correi^ondence and Selections.) 

Wild MEOj;cL\AL Barl op thr Himalaya. 

Read the following communication from Lieutenant J, F. Pogson on the above 
subject, dated Kussowlie, 15th April 

« Some years ago,4he Indian Government caused Bael Plantations to be formed 
it various stations, for supplying European and other hospitals with fresh Bael 
fruit, the PiaKdency of Madras took up the question, and at the request of that 
Govwnment the Horticultural Society of India sent suppliee of the finest ripe Bael 
fruits . procuraUe in Calcutta to Madras. The seed extracted from this choice 
edible frmt was sown, and perhaps the plantations, formed are now in full 
bearing. 



Prmfeidiftgs af iAfi Sadpif. 



On hearing of tho detennination of tho Madras Gpv 01 tuna^t.^./ 0 l% Bael 
plantations, 1 brought to its notice the fact that the Bael fruit used by me ,Jin 
' preparation of my Oo'bpound Bael Powder, for the cure of diarrhjoea and dysentei^l 
was produced from the wild medicinal Bael of the Himalayas, That thm 
even when ripe, was not edible, on account of its medicinal properties, and X urgej 
that as the object in view was to provide a remedy for dysentery, and not a Resort 
fruit for the table, the proper course to adopt was to form Medicinal ^a^el 
Plantations, in the Madras Hills, at a suitable elevation from l,d()6 to 4^066 
above the level of the sea. The young plants and suckers being sent from tho 
Hurreopore* Bael Forest. Tho Government of Fort St. George referred the 
matter to some person in the Forest Department for report, and in due time it was 
informed that the Aegle Marraelos was perfectly well-known in Madras, and that 
there was no necessity for sending to tho Himalayas for Bad. Tho fact of theso 
being a medicinal variety was not believed, and in due time I was instructed 
accordingly. I was at the Hurreepore Dak Bungalow on the 31st March, and 
seeing tho Bael forest the Madras correspondence came to my recollection, and I 
resolved to gather some of the fruit and leaves for transmission to the A. & H, 
Society in order that the question of the eJtistenco of the medicinal variety might 
be definitely settled. 

I have therefore sent five full-grown specimens of this Bael, to be kept for tho 
inspection of sceptics, and I enclose some of the leaves. In the parcel I have 
also forwarded some of the dried fruit, as used by mo. ;This variety of Bael 
varies in size from a walnut, to that of a full-sized billiard ball. Of th,is size few 
are to be found, Tho fruit is tender to tho middle of September after which the 
cort6]( begins to harden. The tree is from 12 to 16 feet in height. But the plant 
bears fruit, when four feet high, growing in a bush form ; the fmit is always moro 
or less pear-shaped. I think it will bo admitted \hat the Madras authority waa 
in error, and that the failure of local Bael powder and Bael fruit is due te the 
edible fruit being used in place of the medicinal one, 

The time will come when the medical prejudice against the Bael fruit will pasa 
away, and under these circumstances it is advisable that reliable information on tho 
subject should be recorded for future use in the proceedings of tho Society. 

The Bael fruit of the ** British Pharmacopoeia ” 5s the unripe dried fruit of tho 
edible Bael or “Aegle Marmelos.^^ This has been improved by cultivation and 
grafting, and the resulting “ Eaugzee Bael,” is the luscious, delicious fruit* meh« 
tioned by (TSbaugfinessy in tho Indian Materia Medica, 1 mention this to remoye 
the prevailing impression that tho esculent green Bael, grafted or ungrafted, la 
medicinal when dried, but is non-medicinal when ripe, I never use the edible kind, 
and as the natural result my remedy does not fail. But in the Goverumedt 
Hospitals, bazar Bael is used, and X fear never succeeds. Thus the fruit is biassed 

• Hurreepore is on the Old Simla lload, and is the second march from Italkha to 

Kussowlio being the first* , 
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{n place of the vant of knowledge. I dare say there is not a shop in Calcutta in 
which the Wild Mtdieinal Bael is to be found. Yet the public place implicit cdn« 
fldence in the native Druggist^ or JPumarreet** and purchase his Bael chips for 
piedicinal purposes. 

The S/terbett decoction, and spurious Bael Powder, made therefrom, does not 
answer expectation. The doctors very naturally oppose the use of Bael, and 
cbndemn it as absolutely valueless, and they are quite light for where alvine Jimes 
are concerned, the uncultivated not grafted) Aegle Marmelos of Bengal and 
Upper India is of no value for medicinal purposes. In like manner, the Bael of 
Bombay and Madras being an uncultivated edible Bael, is no better than that of 
Bengal. Cultivation and grafting will improve the fruit, but human knowledge is 
not sufficiently advanced to convert a mn-medieinal fruit into a medicinal one by 
cultivation, nor will any amount of cultivation cause the medicinal Bael of the 
Himalayas to pass into a delicious edible fruit. 

If the medicinal Bael is to bo raised in Bengal, the proper place for growing it is 
“ Parisnauth ” Hil], and it would answer in the Uazareebaugh Hills. But being 
fS hill sub'tree, its cultivation in the plains will not succeed.’* 

The Secretary mentioned that he had submitted the above letter and specimens 
to Mr. John Scott, Curator of the Hoyal Botanic Gardens, who had favored him 
with the following remarks thereon 

** With reference to yours of the 28th ultimo, enclosing for my perusal a letter 
by Lieutenant PogsOn, on the so»called true medicinal Bael fruit, with specimens 
of the ledves and fruit for examination. The fruits forwarded seem to me to 
belong to the variety called by the natives Sreephul. Of this there is a wild and a 
cultivated form, and the former is that referred to by Lieutenant Pogson. The 
Sreephul is doubtless a variety of the Bael — Aegle Marmelos— difibring only | 
believe in the fruits, the shell of which in the Bael — as recognised by the natives 
of Bengalr«is smooth and rounded externally, whereas in the other it is flatter at 
the apex with a rough and more or less irregular surface. In the vicinity of 
Calcutta, the wild variety of the Sreephul seems to he very scarce, and I have 
indeed seen uo living specimen of it, though I hear from some of the mallees in 
the gardens here, that it is foynd in the interior of Bengal, and that the fruits do 
not difier from those which 1 Lave shown them from Hurreepore Bael forest. 1 
bavo^no knowledge of the irelative medical qualities of the wild varieties of 
Bael and Sreephul ; but a decoction of the unripo and dried fruits of the former 
known es “ Bael Sootif** is, according to^native practitioners, an excellent remedy 
for diarrheea find dysentery. Dr. Stewart also in his Punjab Plants'** states 
^hat ** the pulp of the fruit fresh or dried is undoubtedly of use in affecti^ of 
the bowels; nor do { see any reason,** he continues, ** to place credit in a 
fiewBpaper statement, that from the trees of these ^ills (* Kangra *) it is less 
efficacious than from those growing further east.** 

lieutenant Pogson certainly, as 1 think, errs in the asserting that no amount of 
. cultiTAtion wiU <}Auso the medicinal Bad of the Himalayas to pass into a delicious 
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^ible fruit. The Bael and Sreephul are undoubtedly yarieties ot oile specie!^ 
and we find the better kinds of both deteriorating alike when their cultuie is 
.neglected ; the fruite then decreasing in size, and becoming less palatable. I 
thus see no reason to doubt but that the wild Sreephul has given rise to the edible 
tariety of our gardens. The better kinds of both varieties reproduce themselveg 
truly by seedS) and they are thus rarely increased by layers or grafts. 1 send iot 
comparison a few fruits of the wild variety of the Bael. 

Lieutenant Pogson forwards, as ho remarks, specimens* of the ‘leaves and 
ruit in order that the question the existence of the medicinal variety might 
be definitely settled ; *’ thus assuming that recognised botanical differences indicate 
also the relative chemical or medical qualicies, which of course they do' not. The 
question at issue can only be settled by chemical analysis, or perhaps better by 
practical experiments, and thus showing their relative efficacy in the treatment of 

affections in the bowels The remark that the variety referred toi 

being a flill sub-tree, its cultivation in the plains will not succeed ” is indeed^ 
in the absence of direct experiments, a bold assertion. Within my own experience 
I could mention not a few Indian trees, many shrubs and herbaceous plants 
affecting much higher altitudes than that at which the so-called medicinal 
Bael is found, and which nevertheless thrive well in the plains. Indeed, as 
I previously stated, the malices in the gardens h?ro assure me that this variety is 
indigenous in the interior of Bengal. Dr. Stewart also states that * this small 
tree which is not uncommon at different places below Siinlu to about 4,000 foet^ 
extends sparingly up to near the Indus, and is said by Bellow and, others to 
be found beyond that river : it is oceasiomlly seen planted in the plains, thd 
stems attaining a girth of from two to three feet* The italics are mine.’* 

Expeeimbntal Cultivation with Peas at Umeitsur. 

• 

the Secretary next submitted a report from Mr. P. Halsey on the result of 
his experimental cultivation at Umritsur for raiakg Peas for the Society 
Correspondence and Seketions.) 

The best acknowledgments of the Meeting were given to Mr. Halsey for this 
very satisfactory report and for the trouble he has taken in raising this seed for 
distribution to the Members. • • 

Destruction of Carolina Paddy by the Gandheb Ply. 

The subject that next came before the Meeting had refe|;ence to the sample of 
Carolina Faddy already referred to 4 s received from Mr. J. H. Bridgman pf 
Newra,*Goruckpore. Mr. Bridgman thus writes regarding it 
** Hy time is now so short that 1 cannot go ihto much detail about the Carolina 
Bice. In 1868 a small quantity which I obtained in July from the Collector of 
Bustee was sown in my garden. Being sown so late it altogether escaped the 
fly, and being kept well-supplied with water it gave me, for the extent of land 
sowo^ an uausually largQ crop, The following year I sowed it more estensi vely^ 
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1 bad seed enough for three or four' small fields trhich I sowed at different times 
and in different ways. The whole throte very well, and^ looked remarkably 
fine ; but, when the grain had formed and was still in the milky state, it Was 
attacked by tho'gftndhee or rico-fiy, and so destroyed that I gathered little more 
than the seed 1 had sown. The country rice also suffered very much from the 
fly, though not quite so much as the Carolina. Last year I again sowed about 
as'much as the ^ear before. The country rice escaped the gdndhee altogether, 
but the Carolina was more completely destroyed than the year before. Only a 
few seers have been sowed with which to try further experiments. We shail try 
sowing it on land favourably situated for unusually late sowing ; but 1 confess I 
have little hope of a result suiiiciently succcLSsful to make the cultivation of 
this kind of rice desirable. * But for its liability to be attacked by this fly, its 
great productiveness and tbe strength of its stalk, which saves it from being laid 
by heavy- rains and strong wind, would make it, in my opinion, preferable to 
any other kind of rice. The g&ndhec somewhat resembles in appearance a 
gigantic mosquito. Its colour is a greenish bro wn, and it bas an offensive smell 
exactly like that of the little beetle commonly called the flying bug. It settles 
upon the rice when the grain is in the milky state, and, inserting a long pro- 
bocis with which it is armed into the grain, sucks out the juice and leaves the 
husk quite dry. In the field from which 1 gathered the sample I showed you 
there were fi to 10 flies on every ear throughout the fleld, and the whole 
crop was in a short time reduced to the condition of the sample. To study tbe 
habits of the insect, and, by doing so, discover some means of destroying the eggs 
or the larvsB before the cro^ is sown, would be the most likely way 1 fancy of 
getting rid of the pest.’* 

The Secretary remarked that the ravages of this fly had been also brought to 
the notice of the Society by Mr. J. D. Gash of Pertahguh, Ourde, in a oommu* 
aication read before the Monthly Meeting of November last. 

Medicinal PnoFERTiEs of the Dandelion. 

Submitted the following remarks from Lieutenant Pogson, regarding the useful 
properties of tbe Dandelvm (>i the Himalayas, of which he has sent seed for 
distribution 

to Tuesday last I despatched a small bangy parcel to your address, contain* 
ing in addition to flve specimens of the Medicinal Hill Bael, a good supply ot 
.the ** Leontodon Taraxacum " of this range of the Himalayas, for distribution 
amongst the Members of tho Agricultural and Horticultural Society. . ^ 

There are two kinds of the plant here~one with large double flowers fuliy the 
uze of. a rupee in diameter and circumference ; the other is a small single 
flower, rather larger than a six pence, and up to tho si^e of an eight-anna bit* 

1 have sent ^e seed of the larger kind, as it possesses great 
p ecties, whilst the other does so in a slight degree only. 
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l!ke seeds should be sown in beds, and the young plants, when of suffiioient 
sise, should be planted out on ridges, each plant being 9 inches distant , from ' 
its neighbour. The tops of the ridges should be 9 inches apart. 

The object to be attained is a large sised root, and for this purpose this form 
of planting is the best, because we can make certain of 9 inches of soft pre** 
pared soil in Which the single root will dourish* To increase the sine of the 
toot the flowers, as they open, should be carefully gathered, and preserved by» 
being pounded down with ten per cent of their weight of sugar* This conserve 
is highly medicinal, and so is the fresh flower and flower stem* 

The roots should be taken up after the rains, washed clean and wiped dry* 
They should then be pounded into a paste which should be put in suitable-sized . 
tins or jars, and then be put in an oven after the bread has been withdrawn* 
They should be removed after one or two hours, according to the beat of the 
Oven. On being cooled, the Taraxacum paste is ready for use, and with it all 
chemical preparations may be made. 

If Taraxacum Coffee be desired the washed roots should be dried in the 
sun, then out up into one inch pieces, and roasted exactly like ordinary (green) 
Coffee* 

To prepare the Taraxacum Coffee (sold at an extravagant price by all 
Chemists of standing] proceed as follows : — 

Roast a pound of the best Coffee procurable, as if for the prepara- 
tion of that drink. Grind it as usual j and grind the roasteS roots in the same 
manner, but by itself* 

2#Mf.--To every nine ounces of Coffee, add one ounce of the Taraxacum Pow- 
der, and mix well together and run through a wire sieve. 

Zrd . — Put the “Taraxacum Coffee*' so prepared in^tins, and it is then 
ready for use and sale. The article is in great demand all over the civilized 
World, and will sell readily in the Lon^n and American market. 

Mddical men admit the Value of* this preparation, and I know several 
gentlemen in India who are, by their own admission, kept alive by the daily 
use of Taraxacum Coffee. It is fairly entitled to be called a specific for the 
cure of Torpid Liver, a complaint from which ^the^ majority of Europeans 
suffer* The fact being made known when they proceed to a cool or hill 
climate, and shiver and shake with cold, when the Thermometer is at 62^ 
F* only* , 

Tho sallow complexion of such meily women, and children, their languidi 
movements and their enjoyment of heat, all alike proclaim that they are. 
suffering from sluggish action of the liver. 

, The Conserve of Taraxacum may be made into Syrup for use. Horses, and 
valuable dogs* sheep, and ]^ouUry all suffer iu India from disease of the Liver. 

A bolus of Taraxacum conserve to a horse, and a pill thereof to a fowl would 
be most beneficial axul act as a curative agent, 
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Kabbits also suffer greatly from Liver disease. But if they were stippllied 
with a few (2 to 4) green Taraxactitn leaves twice or thrice a week ; the 
mortality resulting from this (hitherto) incurable disease; would disappear, and 
Babbits could then be extensively reared for the market. 1 trust that after 
this explanation, the ^^Leontodon Taraxacum** will cease to be looked down upon 
as an useless weed requiring careful extirpation. 

, P.iS. — At the low rate of one ounce of dry Taraxacum root per square yard 
containing 20 plants, we obtain 302ilbs. Av., and this at 2 Rs. per pound aa 
the minimum, will yield an income of tis, 604 per acre. The conserve at 
the lowest would yield 800 rupees, at a rupee per pound. Thus Tea and Coffee 
planters, and growers of Cinchona, might for the trouble of sowing and planting 
the Taraxacum, obtain a very considerable addition to their annual income. 

Guinea Grass. 

The* Secretary mentioned that as a quantity of Guinea Grass seed had 
already been distributed from the large stock recently presented by Colonel 
Wintle, and as frequent applications were being received, he would beg to 
suggest the introduction into the Proceedings of this day’s Meeting of directions 
for sowing and planting out this fine grass for general information. This was 
agreed to — 

Prepare a bed, well manured and pulverised. Scatter the seed rather thickly 
on the surface and. rake it in, or throw some soil over the seed just sufficient to 
cover It. 

if the weather is dry and sultry, protect it by day with mats, letting it 
have the benefit of dew after sunset. If there be much moisture in the ground and 
air, such precaution is unnecessary. 

Keep the young plants free from weeds, until they attain the height of 
4 or 6 inches, when they arc ready to trainplant. 

The field destined to receive the plants’ ought to be dug with tbe 
at least 18 inches, and the richer the soil and nearer water tbe better: 
then passed over with a common bamboo harrow, to break the clods, and 
smooth the surface. 

Line off the ground 3 Teet* apart and plant out the grass in single stems, 
either close in a continuous line, or let each plant be one foot distant; the 
latter mode is preferable, being much easier to cut when the roots are detached. 

The young plants should be watered every evening until th«>y have taken root, 
(unless in the rains) when no further* care is necessary, but weeding which 
ought to be repeated until the grass' has strength enough to keep the weeds^down'. 

The grass should be cut when 3 feet high, unless the field is required for 
pasturing cattle, when it ought to be allowed to throw its^ seed, whkh| 
dropping between the ridges, will spring up and yield thick set roots throughout^ 
After the third cutting, the stubble should be set fire to, which wiU CXlvich tho 
xcM>ts and cause them to shoot forth with renewed^vigour. 
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Guinea Grass may be planted and reared with care at any season^ but the 
best time for planting is the commencement of the rainsi when other 
labour than weeding is requisite. 

The best season for cutting as a hay crop is just after the rains have taken off, 
but it must be cut when it is neither too old nor too succulentt 

Miscellaneous Communications. , 

1* — ^From John Scott, Esq., presenting a paper for the Journal on the culti* 
vation of Orchids. 

Jn connection with the above the Secretary read the following extract of a letter 
from Dr. T. Beaumont, of Indore f— 

** If 1 were able to attend your Meetings, I would name a vote of thanhs to Mr. 
Scott for his very interesting notes on Horticulture in Bengal in the last part 
of your Journal. I hope they will not be his last.’* 

The President said he fully endorsed Dr. Beaumont’s remarks, and the vote of 
thanks were passed unanimously. 

2. '— From H. Bivett Carnac, Esq., Cotton Commissioner, forwarding printed 
extract of a letter from Major Trevor Clarke on the hybridization of Cotton. 

Mr. Carnao adds — ** The high position the writer occupies as an authority 
on all that relates to the improvement of Cotton generally, cannot fail to give 
an interest to these remarks, and I would beg to solicit y^ur aid in working 
out in your gardens, any points in Major Trevor Clarke’s letter that have 
hitherto been unsuccessfully tried in this country.’* * 

The Secretary remarked that the Society being, at present, unfortunately 
without a garden, were not in a position to meet Mr. Carnac’s suggestion. 

3. — From Lieutenant J. F. Pogson, acknowledging receipt of the “Climax** 
PotatoB presented by Major Shelly. This “Potato” remarks Mr. Pogson, “ is 
superior to any Potato, yet grown at Simla, and its introduction will be a public 
benefit. On receiving your letter under reply, 1 wrote up to Mr. Peterson, 
who takes great interest in agricultural and horticultural matters, and heard 
from him in answer that he will be happy to give his services in the matter.” 

4. — From the Officiating Secretary, Government (ff Bengal, Public Works 

Department, Irrigation Branch, returning thanks for 40 copies of Rice Statistics 
of Bengal, Behar and Orissa, in a tabulated form. • 

« Plants Exhibited. * ' 

Rajab^ Buttyanund Gbosal exhibited fiowering examples of Pendrobiuw 
fateeolys, (Brides rosea, Saeeoladium yuiiatum, Crimm suporhtm and herbaceous 
PhlPXt 

Mr. Scott forwarded from the Royal Botanio Garden a fine specimen in 
flower of Vanda Zowei, with the following note thereon 

1 do not think flowering specimens of the Vanda Lomi have yet been exhibit- 
ed at any of your Meetings, and as we have it in 4owor in the garden, I have 
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pleasure In sending a specimen. Tou will obsenre its peculiarity of prodnein§ 
flowers very different in colour ; that at the base of the racemes of a deep dullish 
yellow with a very few small orimson spots : whereas the others 15 in number 
have a pale strawy yellow ground, clothed and spotted with pale crimson* 
The differently coloured flowers do not diflbr structurally ; both are equally fertile 
when artiflcially fertilised, so that it is difficult to understand what purposes 
* they may be subservient to in the economy of the plant. In several other 
kinds of orchids, variations in the colour and form of flowers is occasionally 
correlated with definite sexual characteristics, as in Catmtum and Momodes. 
That the differently coloured fiowers in Vanda Lomi have relation to the 
phenomena of fertilization, I siispect from tfie fact that the lower^most yellow 
coloured fiower is strongly aromatic, and thus highly attractive to insects, while 
the others are hut faintly odoriferous, and thus less attractive ; and it may thus 
be that the solitary odoriferous flower may attract insects, and thus secure 
' the fertilization of every fiower in the raceme; the Vanda I^miy like the 
majority of other orchids, being wholly dependent on insect agency for its proper 
fertilization.” 

Tho Secretary read the following extract of a letter received by the last mail 
from Mr, Grote 

thought of Messrs. Jennings, Mowbray, Lynam and other exhibitors when 
J was at the last., Kensington Flower Show. What would they have said to 
Cady Ashburton’s glorious plant of Fhalmopnis &eh%lhr%am, with 230 blossoms 
on it? It was the gfandcst sight in the floral line that I ever saw.” 

Six marks were awarded to Mr, Roger's plant of fVigandia Fogeri exhibited 
at the last Meeting, it being quito a novelty, and said to have large and hand* 
some foliage when fully developed. 

For the above communications and contributions, the best thanks of the Society 
were accorded. 


* yhwsdaifj the I6ih June 1871, 

J, A, Cbawfohd, £sq., President, in the Chair. 

The Froceedings*of the last Meeting were read and confirmed. 

The following gentlemen were elected Members Messrs, John Vernon, G. L, 
Kemp, John Bcames, N. M. Gasper, C. W. H. Conroy, C. W, OdSing, Fre*. 
derick Peel; Sirdar Bhugwan Sing, the Deputy Commissioner, Bodidannah 
District; Df, David Picachy; Major W. A. D, Orchard; Captain W. 8. A. 
Lockhart ;* Messrs. F. R. Deverell, John Radcliffe,^T. D. Cargill, F. S. Collis, 
J, W,' B. Skoulding ; the Assistant Commissioner, Panchmari ; Dr, S» C, Mookemdei 
and Baboo Shamloll Dutt, 



The names of the following gentlemen were submitted as candidates for. 
election?— 

Mohenderloll Khan, Narajole, Midnapore,— proposed by Mr. A. Bogers^ seconded 
by Baboo P. C. Mittra. 

J. Shaw, Esq., Suh-Deputy Opium Agent, Burhurwah,— proposed by Mr. T* 
M. Qihbon, seconded by the Secretarv. « 

T, 0. Lethbridge, Esq., Moorish Factory, Chiunparun,— proposed by Mr« 
Qihbon, seconded by the Secretary. 

Colonel Hungerford Boddam, Deputy Commissioner, Hazareebaugh, — proposed 
by Colonel E. T. Dalton, seconded by the Presidr.ot. 

Q. M. Smith, Esq., Joyhinga Tea Estate, Lukimpore, Assam, — ^proposed by Mr. 
James Davidson,* seconded by Mr. H. H. Sutherland* 

Edwin Gilbert, Esq., Executive Engineer, C. I. Administration, Morar,— 
proposed by Major T, M. Shelly, seconded by the Secretary, 

Captain J. Johnstone, Special Assistant to Superintendent of Tributary Mehals, 
Keonghur,— proposed by Mr. H. C. Marinden, seconded by Mr. C, J. Wilkinson. 

Captain E. L. Hawkins, Morar,— proposed by Lt.-Colonel J. A. Wright, 

seconded by the Secretary. 

Captain W. G. Maitland, Assistant Commissioner, Seebsaugor, Assam,— proposed 
by Mr. J. J. Guise seconded by Mr. T. IL Mosley. 

Lieutenant L. J. H. Grey, Assistant Commissioner, S. W. Frontier, — proposed 
by the President, seconded by the Secretary. 

Bqjoimd—Vin P, Brooke, Esq., Bubnowly, Gorruckporo, and C. Wingrove, Esq., 
Tezpore, Assam. 

The following contributions were announced 

1. — Records of the Geological Survey of India, Vol. IV., Part 2,— from the 
Superintendent. 

2. --Ditto ditto ditto ditto,— from the Govt, of Bengal. 

3. — F/cra iiylvatica for S. India, Part VIII,— from the Government of India. 

4. — Report on the cultivation and preparation of Tobacco in India, by Dr. 
Forbes Watson, (2 copies),— from the Government of India. 

5. — Report of the Bombay Chamber of Commerce fojr the year 1869-70,— from 
the Chamber. 

6. — A complete collection of Vilmorin, Andrieux and Go’s catalogues for 1869-70, 

—from Dr. Tonnerre. . 

7. — Four pamphlets connected with the annual* exhibition of last year of the 
Royal 'Agricultural Society of England, ~>frora Mr. S. H. Robinson. 

8. *-A quantity of acclimatized Cauliflower seed,— from Major J . Burne. 

9. — A small collection of fruit grafts and of vegetable and flower seeds (accli- 
matized),— from Mr. T. M. Gibbon. 

10. — A few tubers of rare kinds of Caladiuma,— from Dr. T, Beaumont. 

11. —A small assorlmeut of acclimatized flower seed, —from Mr. W. II. Cheetham* 
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13.— A quantity of Toak seed,— from Mr, JT. A. Crawford. 

13. -* Seed of Step7ia4otis Jhriiunda^ — Mr. W. fialsey. 

Mr. Halsey writes, that one of his plants seeded last year in the month of May 
in great profus^n, in trying to ripen off all this seed it apparently so exhausted 
itself that it Emitted its usual autumn flowering, and eventually many of the 
seed pods did jpt come to maturity. I tell you this to warn others not to attempt 
maturing more^than two or three pods. For you lose the second flowering, 
and the seed pods take a whole year to ripen, having only just come off the 
plant.*’ 

The Secretary said he had given a portion of this seed to the Royal Botanic 
Garden, Mr. Scott having informed him that ^ough the plant occasionally boars 
seed with them, it is always very sparingly. 

14. — Cocoons of the AnilieroM Assama and of the Bor Mooga Silk worms of 
Assam,— from Mr. J. M. Wood. 

The Secretary mentioned that these had been obligingly sent to meet a requisi- 
tion from Captain Hutton, to whom he had at once forwarded them. 

15. — Pods of Adatmnia digitata (“Boobab’*),— from Mr. W, H. L. Renton. 

Mr. Renton sends these from Banda, under the impression that they belong 

to the Tamarind family, by which name it is called there, and is used by the 
natives in the same manner as the pods of Tamarindm Indiea, The tree is very 
rare in the district. The residents of Kallinger call it Vilaytee Imlee.** 

16. — Specimens of certain gums from the Hazareebaug District, forwarded 
for report,— from Mr. Claud J. Dumaine. 

17. — Specimen of an insect which did much damage to the mustard crop 
this year in the Futteeghur district, so much so that the price of mustard oil 
in the bazaar rose considerably ; also specimen of a ** Lady bird ** which were 
unusually plentiful in the wheat this year ; but had not, apparently, caused injury 
to the crop,— from Mr. K Buck. 

It was agreed to send these to Mr. Grote, and request some information 
regarding them. 


Ricb Husuinq and Winnowing Machines. 

< 0 

Messrs. T. £. Thomson and Go. submitted for inspection a full-sized rice husking 
snd a winnowing machine, which had been made for them in Burmah. The cost 
of these two isRs. 155, but Messrs. Thomson think they could sell them at a 
leaser figure if made here, as the charge cof freight would be saved. They state 
they have found out some little defects in the construction which, howevdr, need 
time to unptove on, hut which will admit of the husking machine being wbrked 
more eMcieotly. When these have been corrected, they will be in a position to 
state what will be the out-turn of the machine per diem when worked by one man. 

In connection with the above the Secretary brought to notice a model of a Rice 
Mill, in the Society’s Museum, on the same principle as that of Messrs. Tho^n, 
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Xvliich vaa presented by Dr. Montgomerie in 1837, and of wbiob full particulars 
are recorded at page 70 of the fifth volume of the Tramactionf. 

Befobt ov OsRMiNATioir OF i^apoRTBi) Sesds. 

The first paper submitted was a tabular statement from Mr. John Scott, of the 
Boyal Botanic Garden, showing the result of his trial sowings of the English 
and American vegetable seeds received in April last. Mr. Scott remarks 
** These results summarised show that of the 65 kinds supplied, by Mes^s. Barr aiM 
Sugden, the germination is 17 at 16 per cent, 18 at 41*7, 10 at 67*6, and 20 at 
91. Those fromD. Landreth and Sons, comprising 41 sorts, afford 6 at 13 per 
cent, 9at42'7y 11 at 6610, and 16 at 93*12. The results are thus, I think, 
very satisfactory, and this the more especially so taking into consideration the 
late extreme humidity of the atmosphere; such conditions being much less 
favourable to the germination of seeds from temperate climates than the dry, 
though higher, temperature of the hot season.’* 

The best acknowledgments of the Society were offered to Mr. Scott for his kind 
compliance with their request, as shown in the full and satisfactory statement 
now exhibited. * 

In connection wnth the above, the Secretary read the following letter from Dr. 
C. Prentis, Civil Surgeon, Gorruckpore, in respect to the germination of the 
field seeds imported last year from Melbourne 

** If you have any available, could you kindly let me have some more Australian 
Field Seeds this year r 

The result of ray sowings of last season’s supply, are as follows * 

1. — -With the exception of the purple top Swede, the Turnips, especially the white 
globe and strap leaf, germinated freely, but nearly all, when •only half-grown, 
were destroyed by an insect. Swedes do not appeqr to answer in this climate. 

2. — The carrots came up very freely, grew rapidly, and in size and colour, 
sweetness and tenderness, were quite equal to those produced at home. 

3. — The Mangold Wurzel succeeded admirably. It bore transplanting well, 
and seemed to be improved by it. The plants attained a good size, averaging 
in weight between 5 and 11 pounds, and many of them are still growing. 

4. — The Tares grew most luxuriantly, but didnqt b\pS8om. 

6.— The Clover and other grasses germinated freely and answered well, especi- 
ally the Lucerne, Prairie Grass, and Perennial Rye, but the Clover grew perhaps 
rather too slowly tp be a paying crop. • 

' Will there be any Australian vegetable seeds this year? Those sent last year 
germinited beautifully and are evidently suited to the climate.” 

Mr. Crosthwaite, c.s., writing from Budaon, also reports most favourably of 
carrots raised from Australian seeds. The field carrots were very successful. 
The seed germinated wel^ and I got the finest carrots 1 have ever had. James 
Intermediate were particularly fine. Tfre soil I grew them in was poor and had 
not been cultivated for some years.” * * 



Dbtaiui of tub last Annual 3how of the Eoyal AORicfULtuBAL Society 
OF England. 

Bead the following communication from Mr. , 8. H. Robinson, in reference to 
the pamphlets already entered under the hea^ of ContributionB 

** I have sent you ^ur pamphlets containing lists of the specimens exhibited 
and prises awarded at the annual show of the Royal Agricultural Society of 
JBngland which was held in July last at Oxford, and at which 1 attended. These 
may perhaps be of interest to some of our members who, like myself, have often 
regretted that nothing similar has been done to exhibit the agricultural produce*^ 
of Bengal and take note of its improyement, since Sir Cecil Beadon’s show at 
Belvidere in 1864. 

^ This Oxford Show was the first of the kind I had attended at home, and I 
was much struck with the extensive scale on which everything was brought 
forward. On reference to the pamphlets you will see that the total number 
of specimens and collections exhibited in the Agricultural Implement Department 
was 7,861. In this number were about 2.50 of manures and collections of agri- 
cultural' seeds, the remainder comprehending every conceivable kind of agricul- 
tural machine and implements, all the stationary apparatus, such as corn-mills, 
thrashing-machines, chaff-cutters, dressing-machines, &c., being exhibited in 
motion and driven by some 160 portable steam engines : these latter were ranged 
along one side of a wide avenue, about half a mile in length, which served for 
the passage of the* public, the machines being ranged behind the engines, and 
when all. in motion forming of themselves an extraordinary spectacle. A large 
area bei^s was set apart for steam ploughs, reaping machines, and other move- 
able steam improvements. 

** The Cattle Department attracted a large share of public attention, comprising 
1,377 specimens and collections* of the finest breeds in England, of horses, homed 
cattle, sheep, and, pigs, collected from all parts by 389 exhibitors. The amount 
awarded in prizes for these was £2,676, and for implements, Ac., £369 ; but the 
money awards seemed to be only a secondary consideration with the exhibitors, 
their filrst object being the exhibition of their productions to the large assemblage 
of persons interested in their improvements with the view to sales and orders, and 
with whom no doubt a very large business was transacted. Of this some idea 
may be formed from the large number of admissions to the shows, which, in the 
11 dftys it was open, mounted to 77,947. 

« When our Society again possesses a piece of ground for tlieir nursery garden, 
whicl^ we may hope, will be before next cold season, 1 trust some attempt will 
again be made to exhibit Agricultural produce with our Horticultural Shows. 
Since the laat attempt was made^^. the extension of the Railways has opened 
fimuHty for . bringing in specimens for exhibition from more distant districts, 
and the Government having* established a Department^f Agriculture may be 
expected to aid such a project if initiated by our Society.” 
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It was agreed to addren the Government of Bengal in reapect to the conduding 
portion of the above communication. 

A Forage Plant por dry and wet Cultivation. 

Submitted the following paper from Major Boddam, on special duty, under the 
Mysore Government, in respect to the Northern Chinese Sugar-cane {Sorghum 
oaoaharatum ) : ^ 

This remarkable plant is a native of the north of China. -Its giant growth, * 
and its beautiful and graceful appearance and refreshing greenness in the driest 
season, and the expectation of finding in it a rival to sugar-beet, induced the 
French Consul at Sbaughai to send some sorgo «eed to his Government. In 
1854, Mr. Browne, Agent of the Vnited States, Patent Office, took to America 
some French seed which was distributed by the Government. The plant was 
cultivated by a few farmers, but it received little attention until an cx-Governor 
of South Carolina reported the results of his trials to a farmer’s club, which 
brought sorgo into notice. Since 1855 its cultivation has steadily increased, 
and it is now one of the great crops of the country. It is grown in France and 
Algeria for alcohol chiefly, and in America for seed, forage, sugar, syrup, alcohol, 
vinegar and beer. In the 10 North-Western States, where it flourishes, there 
were, in 1864, 366,670 acres of sorgo, and sorgo sugar was selling at Chicago 
at 4H. per lb. But for sugar, sorgo has turned out a failure. Its great merit 
as a forage plant is its principal recommendationj and on tb» point an official 
report of the United States Agricultural Department has declared that the 
of sorgo for feeding stocky cannot be surpassed by any other crop, as d greater 
amount of rmiritious fodder can he obtained by it in a shorter time within a given 
space and more cheaply. While grass yields a ton or a ton and a half of hay, 
sorgo will yield from 2 tons to 9 tons of dry foddes. Sorgo (Lootsoh) flourishes 
wherever Indian com flourishes. The seed is sown for transplanting on warm 
ground, finely broken in the middle of April. The young plants are watered 
with liquid manure as soon as they appear, and in three or four days watering is 

repeated night and morning if the weather is 

Chinese method of growing sorgo. _ v « • v 

dry. They are picked out, when 6 inches 

high, in rows 3 feet wide and 6 inches from plait to plant, and are again 

watered with liquid manure when a foot high. Weeds are kept down by hoeing 

.until the cane matures, about November. 

“ The crop begins V> come to market, however, early in Sdptember, or as soon 
as the stalks are sufficiently sweet for dhewing. A Chinese labourer earning ^ 
10^. a day, can cultivate about 2 acres during the six months that the crop needs 
his labour. 

“In America it is found that sorgo can be successfully grown on all lands where 
a fair crop of Indian corn ^an be grown. Deep loose warm soil, even of poor 
quality, produce thes weetest and most juicy stalks. Irrigation is recommended, 
but can seldom be attained in the United States. In deep black loam sorgo 
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American Culture* 


reaches a height of 16 feet or 18 feet*; what wilt it not do on our future aewage 
farms? The juice of the giant growth is not so 
sweet, nor is it easily crystalized. The seed should 
be soaked 24 hours in tepid water, in which 1 oz. of saltpetre is dissolyed to 
every 6 gallons. It is then dusted with gypsum, and drilled 2 feet apart and 
20 seeds per foot (for forage). In seven or eight days a horse sub-soil plough is 
»put between the rows, up one side down the other. This cultivation is repeated 
as the crop advances, hut the plants must not be earthed up. The upper roots 
spring from the stalk above fbe ground, and they must be left exposed. The 
first cutting may be made as soon as the crop is large enough for stock, and 
in ordinary seasons two others will follow. To dry the crop it should be set up in 
shocks, and the shock built with precautions for ventilation. One man, with a sub- 
soil plough, can cultivate 10 acres,** 


“ Diregtioms for growing Sorgo as Forage.’* 

Plough the land well and deeply, apply a liberal supply of stable manure, 6 
to 7 tons per acre, if available ; plough this in crosswise to the lines of the first 
ploughing, harrow and leveb then sow the seed in drills, 26 inches apart, 20 seed 
per foot. In seven or eight days put a bullock hoe or cultivator between the rows 
up one side and down the other, or hoe the rows by band. Continue this ouUiva- 
Proposed method for My- ^1®® crop advances, but in no case earth up the 
• plant stems, as they send out roots above grounds 

which must be left exposed. Tbe first cutting will be made when the stalk is near 
8 feet high. The plant will afterwards send out side shoots for a 2nd and 3rd 
cutting. To dry the crop it should be set up in shocks, and the^shocks built 
with precautions for ventilation. As dry cultivation sow sorgo in the beginning 
of the monsoon, as wet cultivfction in October, In an uncertain climate like My- 
sore, the benefit of deep ploughing will be apparent in seasons of scanty rain-fall. 
The roots of tbe plants will be able to go down deep for moisture and nourish*^ 
ment, instead of withering near the surface. Though plenty of manure is 
recommended, sorgo will do fairly without much manure. The more manure, 
the heavier the crop.** 

•Rie Secretary remarkid that the same mode of cultivation as is pursued on 
this side of India, for the « Sada-debdhan,*’ would perhaps answer for the 
“ Ifootsoh,** which, if not the same plant, is probably closely allied to it. 

• ApPLICABIIiITY op CoLLOpION FOR GARDEN PURPOSES, 

The Secretaiy next read extracts from letters from Mr. S. JenjiinM and 
Mr. John Scott on tbe above subject : — ^ 

Mb. Jennings. — A suggestion appeared some short time ago in tbe iVoiissr 
which is worthy of notice. Did you see the plan for securing cuttings from damp ? 
It was to dip the ends in stiff collodion twice, and so covering it with a thiot film 
impervious to damp. Nearly all cuttings perish from rot commencing just below 



the foil, but if moisture can be kepi off till the roots ate strong, a great end will 
be attsined, and this, I think, collodion will do.” 

Mn. SooTT.— CoUbdion has been used for many years in Britain as a preyenti- 
tive for damp in the .propagation of plants by cuttings, also as a remedy for bleed- 
ing, and as a ligature in budding. Mr. Lowe was the first to suggest its use, as 
being a substanoe possessing great adhesive powers, and also as being impermeable 
by air water. * Believing ’—remarks Lindley in his reference to the suggestion— ^ 
* that the great difficulty attendant upon the multiplication of plants by cuttings 
arises from the tissues rotting by the excessive introduction of water, which the 
cuttings cannot decompose, or throw off as vapour,* it occurred to him that if the 
fresh end of a cutting were smeared with collodion, the injurious access of wate>^ 
would be cut off, and the risk much diminished. The results of his experiments 
confirmed his anticipations ; out of 26 coUodionised cuttings of stove plants 23 
grew, while only 12 out of 26 grew, when the collodion was omitted. If, continues 
Lindley, instead of merely covering the cut end of the cutting with collodion, 
he had in some cases covered the cutting itself, as far as it was plunged iu 
the soil, he would perhaps have had still greater success. There are tw-o kinds of 
cuttings which are likely to demand this treatment~the one of succulent or 
very soft plants, which absorb abundantly through their skin ; and the other of 
hard-wooded plants, of little substance, which become exhausted by the drying 
up of their organizable matter before roots can be formed. 

** 1 may state that I am also trying the experiment of collodionising cuttings 
of such soft wooded plants as Pelargoniums, Coleus, Iresines, &c., with % view to 
their importation from Britain by sample post. 1 do not doubt that we may thus 
successfully introduce very many plants which are apt to rot when sent in the 
wooden cases : 1 am also having cuttings of some of the above named plants sent 
me from London by sample post, the cuttings beibg of partially ripened wood 
and each separately enveloped in gutta-percha or caoutchouc tissue, and placing 
all iu a tin wooden box to prevent injury from pressure, &c. 

Flowerino specimen of Vanda Lowei. 

In the letter above referred to, Mr. Jennings alludes^ to the account of the flow- 
ering plant of Vmtda Lowei which was exhibited by Mr. Scott at the lost Monthly 
Meeting. Mr. Jennings observes that it is by far the most difficult of all Or- 
chids to carry, and will not bear a move even from Borneo, its native place, to 
Singapore^ ** The friend who sent it to me ’’—adds Mr. Jennings—^* only saved 
a dozei^ out of 200 plants, and there are but very few plants in cultivation in 
England. 1 had it sent to me a number of times before the plant in question 
reached mo, and that was first well established iu a oocoanut before despatch ; it 
was not packed at all, but huqg up in the Captain’s cabin. 1 gave it to the Bota- 
nic Garden, because 1 would not risk so delicate and valuable a plant up hero 
(AUshabad).” 
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Mr. Scott writes :-»•* On submitting at the last Monthly Meeting of the Society 
the flowering specimen of Vanda Lowei^ I ought to have stated that the gardens 
were indebted to Mr. S. Jennings for that very fine sjiecimen. It was con- 
tributed in December 1869, and has now flowered for the first time/’ 

A NEW Fibre. 

, The Secretary called the attention of the Meeting, in reference to a notice in a 
recently received number of the Journal of the Society of Arts respecting a so-call- 
ed **new fibre,” from the bark of the Mulberry tree, to the fact that this same fibre 
had been submitted to the Society some 16 years ago by Signor Lotteri, and that 
a rather lengthy paper on the subject is to be found in the ninth volume of the 
Society’s Journal, consisting* of a translation from the “ A.nnals of the Universal 
Society for the Encouragement of Arts and Industry ” for September 1855, in 
which is a report by a special committee of that Society giving full particulars 
respecting this fibre and the various purposes to which it may be applied. 

Letters were read— 

From 6. W. Shillingford, Esq., of Pumeah, offering to raise vegetable and 
flower seeds for tlie Society, if a competent native gardener can be placed at his 
disposal for that purpose. 

Reaoked^—ihiiX Mr. Shillingford* a kind offer be thankfully accepted if the 
services of such a man can be obtained. 

From Colonel J.* C. Haughton, returning thanks for the report on his tobacco 
. samples, 

From A. Grote, Esq., a long and interesting letter of which the following are 
extracts 

** The phytophagous beetle which you sent me from Cachar and which I told 
you on Mr. Moore’s authority was named Thymnelienia^ turns out, he tells me, 
to be DiffproYnorpha mlanoptts, I am putting specimens into Mr. Murray’s 
hands for deposit in his interesting collection of insect in S. Kensington Museum. 
Mr. M. is the samo'who reared the leaf-insect some years ago in the conserva- 
tory at Edinburgh, and he was asking me to assist him in procuring him some 
more eggs of the insect. Perhaps you may be able to get some eggs from Cachar. 

“Your brother, I see, bcnl^you SiimM natura in the shape of maize growing in 
the place of flowers. All lusus of this kind are regarded with great interest 
bene. If you have preserved this specimen and can spare it, please send it 
^ to me with any others that you do not want.” * 

The Secretary mentioned he had sent the specimen by return mail^ and had 
requested the aid of Mr. C. Brownlow for the eggs of the leaf-insect , 

From S. Jennings, Esq., Allahabad, 5th June 

“ You will be sorry to hear of the fall of the great Tamarind tree in the Koosroo 
Bagh from sheer old age. It was one of the features the garden, and its loss is 
a real calamity. It fell on the Queen’s Birth Day, when not a breath of air was 
atirriog. No amount of bracing or support could have saved it, and I am only glad 
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h happened, when no one was near» A abort time ago a fancy-fair was held under 
ite wide-apreading branches, and the beauty and fashion of Allahabad . were 
assembled beneath it» •iJad it fallen then t but the mere idea is terrible/' 

For the above contributions and communications the best thanks of the Society 
were accorded. 


Thursday t the IZth Tidy 1871. • * 

J. A. Orawfobd, Esq., Tnsideui^ in ike Chair. 

^he Proceedings of the last Meeting were read ard confirmed. 

The following gentlemen were elected Members Mohenderlall Khan, Messrs, 

Shaw, T. C. Lethbridge, G. M. Smith, Edwin Gilbert, Captain J. Johnstone, 
Captain £. L. Hawkins, Captain W.G. Maitland, Colonel Hungerford Boddam, 
and Lieutenant L. J. H. Grey. 

The names of the following gentlemen were submitted as candidates for 
election — 

W. H. Parker, Esq., Executive Engineer, Gwalior Division, — proposed by Major 
T. M. Shelly, seconded by the Secretary. 

Secretary, Public Garden, Azimgurh,— proposed by the Secretary, seconded by the 
President. 

Lieutenant-Colonel Charles Keay, Benares,— proposed by the Secretary, seconded 
by the President. 

J. H. Fisher, Esq., c.8., Allahabad,— proposed by Mr. F. 0. Mayne, seconded by 
the Secretary. 

E. Dalbusset, Esq., Calcutta,— proposed by Dr. Tonuerre, seconded by the 
President. 

Baboo Gungapersbad, Deputy Collector, Moradabad, — proposed by Eajah S. A. 
Ghosal, seconded by Baboo P. C. Mittra. 

W. A. Robinson, Esq., Umballa, —proposed by Colonel W. S. Row, seconded 
by the Secretary. ^ 

Secretary, Local Fund Committee, Belaspore,— proposed by the Secretary, 

seconded by the President. 

^ • • 

Jt^oined^U, J. Richardson, Esq., as., Ghazeepore. 

The following contributions were announced : — 

1. — Report on cultivation, &o., of Tobacco in Ipdia, by Dr. Forbes 

Watson (2 copies),— from the Governmeat of Bengal. • 

2. — JEbeport of the Bengal Chamber of Commerce, from Kovember 1870 to April 
1871}^from the Chamber. 

3. — On the introduction of the Citron tribe Jn N, S, Wales, by George 
Bennett,— from the Author. 

4. — On the woods of N.^S, Wales, by C* Moore, Esq., and on Silk, by Charles 
^rady,— from Dr. Bennett. 
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o. — ^The •* Flora Sylvatic* ” of Southern India, Parta 9 and 10, bj^ Major 
Beddoine,---froin the Government of India. 

6. — Keport of Department of Agriculture of Washington,* for March and April 
1871f*-’from the Consul-General, U.S.A. 

7. — ’Application of Phytology to the indtistrial purposes of life, and the prin* 
cipal Timber trees, &c., of N. S. Wales, by Dr. Mueller,— from the Author. 

^ S. — Journal of the Royal Horticultural Society of London, vol. 2, parts 7 and 
8, —from the Society. 

9. — A large quantity of Bamboo seed of two kinds, — from Dr. George King. 

10. — Bamboo seed collected in the Jubbulpore district, — from Colonel 0. S. 

Byder. ^ 

11. — An assortment of acclimatised flower sei^s, — from S. Jennings, Esq. 

12. — A quantity of seed of Dodonan diimra,— from F. Halsey, Esq. Mr. Halsey 
also sends a small quantity of the famous Bara rice from Peshawur. “ I doubt 
this doing well in Bengal, but it is worth trying ; it is the most highly-scented 
rice known, and in Bunjeet Sing*s time, was only grown for the Royal table.’* 

13 . — A good quantity of seed of Aeaeia Sirissa and of A. eftfrite, (?) gathered 
in the Dehra Doon,— from W. Minto, Esq. 

14. — A small quantity of seeds of : (pink) from Madagascar and of Cinna- 
mon (Himalayas), — from Major T. M. Shelly. 

Id. — Seed of the medicinal gourd of the Hills,— from Lieutenant J» F. 
Pogson. 

Flowurino Plant op Vanda Batpmanni, and Flowrrino Specimens of 

ARVNDI.*fA BaMBUSOSFOLIA. 

The Secretary called attention to the above plants which had been forwarded for 
exhibition by Mr. John Scott, Curator of the Royal Botanic Gardens, together with 
ati interesting communication regarding them. The third plant {Dendrobium 
Andersoniu) not being in flower, Mr. Scott submitted a coloured drawing 
thereof.— (5(W Correspondence and Selections,) 

Wild Medicinal Bael op the Himalaya. 

The Secretary next submitted some further observations from Lieutenant 
J. F. Pogson, on the “Wild Medicinal Bael of Ilurreepore ” in continuation of 
those read at the Monthly Meeting in May last. He also submitted, in connec- 
tion fherewitb, notes l>y Mr. John Scott, of the Royal Botanjc Gardens, on the 
i|ild and cultivated Baels with reference to their medicinal properties.— Cor» 
respMdenee and Seieeiions.) 

The* Sorgo, or Northern Chinese Sugar-cane, as a forage Plant. 

Bead a letter from the Secretary to the Government of India. Department of 
Agriculture, dated 23rd June, in reference to a memorandum from Colonel Doddam, 
which was inserted in the Proceedings of the last Meeting. 
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Submitted a reply from the Seoretary, dated 8th July, to the above eommunica- 
tion ; as also Mr. Scott’s memoraadum.-«-(5s« CorrcBpondenee and SaUc^wmi) 

' Tobacco Cultivation. 

The subject that next came before the Meeting was a communication from the 
Cotton Commissioner for the Central Provinces and the Berars, forwarding an 
abstract of Dr. Forbes Watson’s report upon tobacco. Mr. Bivett Carnac observes 
that this abstract has been drawn up by Mr. P. Robinson, wbo takes, much inUdest 
in the improvement of tobacco cultivation in India, and who has also added some 
remarks of his own 

Sesolood-^'ich&t the best thanks of the Society be given to Mr. Rivett Carnac 
for sending this abstract, and that as Dr. Watson’s report may not be available to 
many interested in tobacco cultivation, it be introduced in the report of this 
day’s Meeting .— Correspondence and Selections J 

Stbawbeuky Cultivation. 

Read some remarks from Major T. M. Shelley on his mode of growing the 
Strawberry at the station of Morar .— Correspondence and Selections J* 

Letters were also read : — 

1. — From Colonel Bacon, in charge of Home Department at Presidency, apply- 
ing for all the information the Society can aifoid on the subject of Silk. Complied 
with. 

2. — From H. Rivett Carnac, Esq., Cotton Commissioner,* submitting copy of a 
report on Cotton cultivation in tho Nicobars, and on sample of Cotton therefrom. 

Mr. Rivett Carnac adds:— The excellent quality of the Cotton produced 
cannot fail to make these experiments of importance, and 1 feel sure that any 
information regarding them will possess a full share of interest for your Society.'* 

The Secretary remarked that a copy of this report was furnished by the Govern- 
ment of India, and acknowledged in the Proceedings for April last ; and that a 
full report fiom the Society’s Committee, on samples received direct from CoL 
Man, the Superintendent of Port Blair and the Nicobars, is published iu the 
Proceedings for January last, 

3. — From Major T. M. Shelley, presenting a paper for the Journal, entitled 
** Random notes about Gardens.” 

4. — From H. C. Erskine, Esq., of Elambasar, intimating that he has been 
obliged to abandon all further attempts at the cultivatiqn of Carolina Paddy, 
as each successive season the Gandheq” Sy attacked the field of Caiolina, ieajr- 
ing almost untouched the ordinary country paddy. 

5. s^From H. Rivett Carnac, Esq., advising despatch of seeds of two kinds 
of sacred Cotton from Central India to meet a requisition from Lieutenant 
Pogson. These were despatched immediately on receipt to Lieutenant Pogson. 

6. — Prom James Fooler, Esq., Cofteo-planter at Mercara, Coorg, Madras 
presidency, applying for ScifiC of the Tarajtaem seed presented by Lieutenant 
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PogBOii at the May Meeting, as he ia desirous of giving it a fair trial in 
his locality and of communicating the “ Coorg enjoys an etsvatioa 

of 2*000 to 4,600 feet above the sea level, gets four and five months of heavy 
rain, after which there are several months of dry weather, and possesses every 
variety of soil.” 

The Secretary observed that this application had received immediate attention. 
He had also had several other applications for this seed from various parts of 
the country. 

7. — From Major Shelley, forwarding a programme of intended Horticultural 
exhibitions to be held at Morar in 1871-72. Major Shelley observes — 
have Colonel Hutchinson as President, Colone} Bird and self a committee* 
and a host of supporters, all members of the mother society in Calcutta.*’ 

8. — From Messrs. Law, Somner and Co;, Melbourne, dated 20th May, intimating 
that the order for Field seeds is packed, and waiting for opportunity of despatch. 

For the above communications and contributions the best thanks of the Society 
were accorded. 


Thunday^ the Mth August 1871. 

J. A. CKAWFonD, Esa., Bresident, in the Chair. 

The Proceedings of the last Meeting were read and confirmed* 

The following gentlemen were elected Members 

Messrs. W. H. Parker, J. U. Fisher, as., E. Dalbusset, W. A. Robinson, 
the Secretary, Public G^den, Aziuighur; LieutenanUColonel Charles Reay, 
Baboo Gungapershad, and Secretary, Local Fund Committee, Belaspure. 

The names of the following gentlemen were submitted as candidates for elec- 
tion:— 

Wm. Francis Graham, Esq., m.c.s,, Ganjam,— proposed by Mr. F. J. V. Minchin, 
seconded by the Secretary . 

Rajah Madho Rao, Bareilly,— proposed by Mr. C. M. Armstrong, seconded by 
Captain H. H. Birch. 

J. R. Forbes, Esq., Extra Assistant Commissioner, Chota Nagpore,— proposed 
by Colonel E. T. Dalton, s^ccnilea by the Secretary. 

Captain P. S. Marindin, k.b., Allahabad,— proposed by Mr. Julian Robinson, 
seconded by Mr. J. W. Shercr. 

Wm. Harlow, Esq.* Manager, Eastern Cachar Tea Co.,A.propossd by Mr. 
Donald Steel, seconded by the Secretary. 

Captain G. B. Worsley, Station Staff, Delhi,— proposed by Colonel J. S. Berber, 
seconded by the President. 

Mrs. Annw Pox, Singhesur, Bhaugulpore,-propo8ed by the Seeretary, seconded 
by Mr. R. Blechynden. ^ 

Husrut Noor Khan, Minister of Jowra, -proposed by Dr. T. Beaumounti second- 
ed by the Secretary, 
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Captain F« H. Woodgate, lath Seik| JuUundur^^propoMd by tbe Seertitary, 
seconded by the Freaident, 

C* G. Master, Esq., kas., Ohatterpore, vid Ganjam,— proposed by Mr. F. J. V« 
Minchin, seconded by the Secretary. 

The Commandant of the Erinpoorah Irregular Force, —proposed by the Secre- 
tary, seconded by the President. 

Wm. DeCourcy Ireland, Esq., Deputy Commissioner, Akyab,— proposed by Mr.^ 
B. Bedpath, seconded by the Secretary. 

Dr. T. Ffrenoh Mullen, Eesidency Assistant Surgeon, Ulvirar, Bajpootana,— 
proposed by the Secretary, seconded by the President 

Major A. E. Campbell, Deputy Commissioner of Seebsaugor,— proposed by 
Captain W. G. Maitland, seconded \)y the Secretary. 

Baboo Gopinath Boy, Calcutta,-- proposed by Baboo P. C. Ghose, seconded by 
Dr. Tonnerre. 

The Superintendent of the Patna Lunatic Asylum,— proposed by the Secretary, 
seconded by the President. 

James Craven, Esq., Monghyr,— proposed by Mr. J. DaCosta, seconded by Mr. 
P. T. Onraet. 

Captain A. C. Padday, Boyal Engineers, Bareilly,— proposed by Mr. C. M. Arm- 
strong, seconded by the Secretary. 

T. B. Bennett, Esq., of Lallpore Factory, Purneah, and B. A. Stem- 
dale, Esq,, of Calcutta. * 

A8 a Honorary Afe/Ndsr— Proposed by the Council, John Scott, Esq.,* Curator 
of the Boyal Botanic Gardens, Calcutta. 

The following contributions were announced : — 

1. — Beport on the Khooshroo Bag, Allahabad, for 1870-71, by S. Jennings,— 
from the Author. 

2. — Beports on the cultivation of Cinchona at Darjeeling for the half-year 
ending 30th September 1870, and Annual Beport on ditto for year ending 3.lBt 
March 1871, and Beport on the Botanic Gardens, Calcutta, from April 1870 to 
March 1871,— from the Officiating Superintendent. 

3. — Journal of the Boyal Agricultural Society of N. S. Wales, for May and 
June,— from the Society, 

4. — Journal of the Asiatic Society of Bengal, Part I, No. 1, 1871,— from the 

Society. , 

5. — The Flora sfivatxea for Southern Jndia, Part XI, by Major Beddome,— • 
from the Government of India. 

6. — Records of the Geological Survey of India, vol. 4, Part 3,— from the 
Superintendent. 

7. — Sample of Cotton from Muneepore,— from General Nuthal, Officiating 

Political. Agent, * 

8. — Samples of Cereals from Upper India, from W. 11. Halsey, Esq., Secret 
tary, Public Garden, Qiwnpore. 
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9.— Cuttings of rare roses and bulbs of Gloxinias, — from Dr. T. Beaumont. 

Mr. T. M. Francis forwarded for exhibition two seedling Boses with the 
following note : — 

** I send herewith for inspection two seedlings of the Simla climbing rose^ 
the seeds of which were sent by Lieutenimt Pogson to the Society some time in 
Febrnary last, f obtained a packet of the seeds; and as all the Horticnltural 
friends whom I consulted were unanimous in declaring that they could not 
' possibly succeed In Calcutta, I sent the greater portion of them to a fiiend 
in England, retaining a few seeds to sow by way of an experiment. I sowed them 
in two shallow pans, one of which was filled with half-mould and sand in equal 
proportions, and the other with^common garden soil. From these I raised seven 
plants, two in the common soil and five ih the leaf-mould. Thanks to the 
unusually mild season which we have had, all the plants are.doing well, and I 
hope that in a few months they will be thriving trees. Those which were sown 
in ordinary soil have thriven much better than the others, as you will see by the 
specimens which I send you, one of which is fully twice the height of the other. 
They have been kept almost entirely under shelter^ as I was afraid that they 
might otherwise rot off from excess of moisture.” 

Cultivation of Cereals in Ufper India. 

The paper first submitted was an interesting communication from Mr. W. 
B. Halsey, Secretary of the Public Garden at Cawnpore, respecting certain kinds 
of Cereals raised in that garden and elsewhere, of which he sends specimens, and 
requests a report thereon. — Corrt^pondtim and Seleettons.J 

Cotton fbom Munniforb. 

Read a letter, dated 29th June, from Major-General W. F. Nuthall, Officiat- 
ing Political Agent, Munnipore, regarding the sample of cotton already 
noticed.— Corre»pondenc9 and SileetioM*) 

Compton’s Patent Chemical Manure. 

The Secretary laid on the table several communications respecting ibis 
manure. The Government of India placed at the disposal of the Society at the 
close of 1869, a small quaniity thereof which had been distributed to various 
applicants, but more especially to Managers of Tea Gardens in Assam and Cachar. 
Th8 results have, in most instances, proved of a negative character. The only 
« really satisfactory return is that of Mr. G. C. D. Betts, of Aurungabad Factory, 
(Moorshedabad District], as detailed in the following letter, dated November 

1870 a 

"I am in receipt of your favour of yesterday, and I have pleasure in 
reporting the results on the small quantity of ** Compton's Patent Chemical 
Manure ” you sent me up. 1 applied it as directed on 5 cottahs of land bejug a 
portion of 20 biggahs, which 1 sowed in paddy, and which I had manured 
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witb anittial manure. The former gare me a produce at the rate of 20 mauuds 
the biggah (of 14,400 square feet), while the latter yielded about 12 maande^ 

** My tenants, who bad sown paddy all round my field, were (owing to the 
bad season) very unsuccessful with their crop. I don't believe that on an 
average they got more than 3 maunds the biggah. I should observe that my 
land was highly cultivated, well ploughed, and twice weeded ; whereas my 
ryots only weeded their lands once. My opinion is that the chemical manure 
Would answer very well for all crops ia India, and that it would pay. I should 
have been glad to havq used two tons of it with my winter crops of wheaf^ 
barley, and oats, if I could have got it.** 

Tobacco Cumivation at Dharwah. 

Read a letter from Mr. R P. Robertson, Collector of Dbarwar, in reference 
to the Tobacco Committee's report, submitted at the May Meeting, on his samples 
of tobacco.— (See Correspandenee and Seleetions^J 

Transmission from England to India of Timbbr Trees and Flowering 
Shrubs, hermetically sealed, by Pattern Post. 

The subject that next came before the Meeting had reference to a novel 
mode of transmission of living plants. In forwarding the extract relative 
thereto, the Secretary to the Government of India, in the Department of Agri- 
culture, intimates that the plan seems to the Governor-Generjd in Council one 
that certainly deserves further trial and that might not improbably be generally 
adopted with advantage.*’ 

attract, paragraph 14, of a letter from tlhe Superintendent of the Botanical Gardens^ 

North-Western Provinces, to the Secretary to the Government of the North- 

Western Prwinees^—No. 893, dated the %0th ApriUl^'ll, 

Para, 14. -^Timber trees and flowering shrubs. By Dr. Forbes Watson, 
three tin cases, filled with timber trees and flowering shrubs and hermetically 
sealed, were forwarded from the India Office per pattern post. Many of the 
plants were in excellent order and are now in a most thriving condition. This 
mode of transmitting plants is highly novel, and well worthy of being tried on 
an extensive scale with the finer kinds of flowering shrubs. But the cases ought 
to be forwarded from England in December, January, and not later, and the 
stems of the young plants ought not to be less than two-eighths of an inch in 
diameter. Leaden nppubers ought to be attached to the plantd to correspond with ^ 
the numbers on the invoices. In the cased there were parchment labels, but most 
of them Wdire destroyed by lihe moisture and heat. 

The {^resident read the following acknowledgment of the above communication:-* 

1. I hdve the honour to acknowledge receipt of your endorsement No. 2562, 

dated 12th instant. , 

2. I am desired to express the satisfaction of the Society that this first at- 
tempt Of Dr. Forbes Watsou in the transmission of timber trees and flowering 
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aimtbi in tterfnetfcaUf sealed tin cases per pattern post liaa been attended frith so 
mtfdi success. 

8. Whilst reco^sing the greet practicsl utility of Dr. Watson’s novel mode 
of transporting trees, shrubs, &c., 1 am desired by the Society to point out thati 
however great may be the facilities offered to Government Officers, such as 
Dr. Watson, for sending such oases by pattern post, the public are precluded 
from adopting it as the Post Office authorities will not receive such packets or 
cases hermetically sealed or otherwise closely secured for transmission by pattern 
post. Untilp therefore, some relaxation is made under .this head, there is a 
practical restriction on the adoption of this ineans of transport. 

4. The Society would, therefore, suggest the propriety of having this restriction 
relaxed, first in favor of public bodies like the Agricultural and Horticultural So'^ 
cieties of England, India, and the Colonies. 

5. The Society would be glad to be furnished with a list of the trees and 
shrubs sent by Dr. Forbes Watson, noting those that perished, as also to be in* 
formed whether the trees and shrubs were rooted plants or cuttings, and how 
they were packed, whether with moss or mould round their roots, or the roots 
left simply bare. 

6. If the process of hermetically sealing the cases had the effect of rotting 
parchment, the same excessive moisture and heat will destroy soft^wooded plants, 
as it does, in a sho^ space of time, cuttings even after they have been hardened, 
however carefully packed. 

Frvitinq of the Male Papeeya Tree. 

Submitted the following letter from Mr. F. E. G. Matthews of Nynee*Tal on 
the above subject : — 

** Perhaps it may interest you to know that a male tree of Curiea Fapaya has at 
Saludoongee, at the foot of the hills, produced some three or four fruits. Instead 
of being produced, as in the case of the female tree on a short foot-stalk and close 
to trunk, they are developed at the extremities of the long branching stalks 
common to male trees when in flower. I examined a number of fallen flowers, but 
could perceive no change in their structure, apparently they possessed stamens 
only. I perceive that most v^rks on Botany speak of the Papaya as plants bearing 
unisexual flowers, t.a., staminal flowers and flowers with pistils on separate 
The so-called female plant of Papaya appears to me to be a perfect 
Aower, having both 'stamens and pistils, and the flowers do grow in racemes 
* as in the male plant. Whether the fruits on the male plant will ripen, or whe- 
ther they will produce seed, I am not able to say. I will have them' watched* 
But perhaps the phenomenon of fruit ou male trees is familiar to you. " 

Mmarkt hp' Mr, John “ In the normal condition of the Papaw-tree 
the flowers are unisexual and dioecious (the male flowers being on one plant, the 
females on mother) though not unfrequently we And male individuala in which 
many of the central flowers in every cluster m either ^srw»sp^eefflir(with 
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stamens and pistil) or female^ and then in all respects similar to those on the 
female plant, NoV in the normal male floM'^ers, the corolla is tubular, and bears 
ten slightly exserted perigynous stamens, five alternate with the petals and 
longer than those opposite to them. In the hermaphrodite flowers, the corolla has 
five distinct petals similar to those of normal female flowers, stamens five 
hypogynous (or inserted around the base of the ovary) and alternate with the 
petals, thus indicating strong systematic relations with plantft, widely separaterl 
from it under the present classifiCatory arrangement. The fruit of these 
hermaphrodite flowers are usually about one -third less than those on female 
plants, in all other respects the same ; the flowers are also perfectly self-fertile, 
as I have ascertained by artificial fertilisation with own-pollen. Amongst the 
seedlings thus raised there is further a great predominance of male plants, and 
nearly all bearing a considerable number of hermaphrodite flowei s. In some oi 
the seedlings of the second generation, there is also a very marked reduction in 
the length of the panicle ; thus as 1 have stated above the panicles vary in length 
on the normal male plant, from 2, 4 H feet long; whereas in those bearing the 
hermaphrodite flowers I frequently find them only 6 or 12 inches in length. 

... 1 shall follow up my expeiiuients with those plants, fertilising indi- 

vidual flowers with own-pollen, and sowing the seed of these generation after 
generation, with the view of establishing a truly hermaphrodite race : such as, 
we may theoretically assume, an early progenitor of the Papaav has been. This 
seems to me supported by the fact, that though we do find occasionally herma- 
phrodite flowers on the female plants, we never do find normal male flow^ers ; and 
thus as it appears to me does the oecufreiice of hermaphrodite flowers on the 
male panicles, (which with the super additions of stamens are identical with the 
normal female flowers ) indicate the more lately Acquired character of the struc.- 
tureof the male flowers; and their extreme modification as compared with 
those of an hermaphrodite structure, goes far to explain the more permanent 
character of the morphologically less modified female flowers.’* 

Faofosal to import roots op trub Sarsaparilla. 

Bead a letter from Lieutenant J. F. Pogson. suggi^^ting that the Society import 
roots of the true Sarsaparilla. The following is extract of the letter : — 

** Would you be so good as to bring to the notice of the Council of the 
cultural and Hortiqultural Society— that in consequence • of the very high 
price of true Sarsaparilla, an inferior siebstitute is used in the hospitals. The* 
chemists eharge six rupees for a pint of Syrup of Sarsaparilla,” which is as 
bad as rupees for a lb of extract of Taraxacum. 

** It is admitted that Sarsaparilla is a blood purifier, and as it is of great 
value, the Society would {onfer a boon on India if arrangements were made 
for obtaining either the seeds or suckers of the Red Jamaica Sarsaparilla, 
{Smilag Sareaparillat) for cultivation in this country. 

** There is a shrub in the plains, whi^h bears an edible fruit, the size of ft 
pea, and deep puce colour. Ibis called Meekoe by the nativecfi aid ** Sarsa* 
parilla^ in Shakespear’s Dictionary. « 
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** The Saha is also put down as Hindee for Sarsapaiilla, of which the Arabic 
name is *- Vshba,^ , 

“In addition to these names, the hospital substitute is called ^XTn^tmunt* 
iomool" which may bo another name for Sarsaparilla. But it is clear the 
genuine plant does not belong to India though I dare say it would answer 
very well.-— If obtained from Jamaica, information as to soil and locality should 
be given, f. a., whether it grows in the * Blue mountains,* or in their valleys 
and plains. This is another plant, which tour Tea and Coffee Planters should 
take in hand.” 

The Secretary mentioned that Mr. Scott had kindly responded to his request, 
in reference to ^Ir. ?(»gson‘s suggestion, by sending a memorandum on the 
medicinal Sarsaparillaa, which he now begged to submit. While thanking hfr. 
Poggon for his communication, the Council were not, all circumstances con- 
jiidered, disposed to recommend the Society moving in the matter. The 
following is Mr. Scott’s memorandum : — 

‘‘ The Smilax Sarsaparilla was introduced to the Botanic Gardens here by 
Dr. Wallich in 1S38, and in 1840 he says (»f it that * although a native of the 
southern parts of the Cnited States of America, the plant does not as yet grow 
very freely with us.’ It struggled on, T believe, for a few more years under 
pot culture in the conservatory, ' and ultimately died. It was subsequently 
introduced by Dr.*T. Ander.’son with tho same results, so that there is evi- 

• dently little hope for its successful culture in the plains of India. This is 
the less to be regretted, ho^-ever, as notwithstanding the name of the plant, it 
does not yield any of the Sarsaparilla of commerce ; and there is no evidence 
that it ever did yield any. Dr. Wood remarks that its roots would certainly 
have been dug up and brouglft into the market, had it been found to possess 
the same properties with the imported medicine— PtriVra. While discarding 
this specimen, however, as the di ug-yielder, I may state that there is yet consider- 
able uncertainty as to the botanical origin of the several kinds of this drug met 
with in commerce. Periera slates that aS'. officinalis, H. Bk,, S. Mediea., Schlech- 
Imdal, and S, papijra€(:a, Foireis nre ^I'ohMy xhc. species from which the greater 
part, if not all the Sarsa^aritla, of commerce is obtained. The Red Jamaica 
Sarsaparilla, which is' the best and most valuable kind in the market, is suspected 
by IPereira to be the produce of S, officinalis. It is a native of New Granada and 

chiefly found on the banks of the Magdalena near Bajorque. ^It is the Zarzaparilla 

• » 

of the natives of these regions by whom, according to Humboldt and Bonpland, 
large quantities are sent to Carthagena and Mompox; whence it is shin^ped for 
Jamaica and Cadiz. It is largely exported from that Island to England, 
whence the name of Jamaica Sarsaparilla, for it was not then known to be in- 
digenous in Jamaica. Simmonds, however, states that*in 1858 * some thousands of 
pounds of Sarsaparilla were brought to Falmouth, Jamaica last year, and bought 
by merchants for export. It came from the province of St. Elizabeth, and 
there are whole forests covered with this »fwd,*for such in reality it is. It is too 
the real Mack Jamaica SSt saparilla that is mdeh valued in the European and 
American tmarkets. It is also found in othei^ parts of the Island. S, pdpyratia 




is found in the province of Rio Negro, in marshy forest tracts on the banks of 
the Japura near Porto dos Miranhos and various other moist forest regions in 
tropical America. Neither of the above species have as yet been introduced to 
our gardens here, though I do not doubt that they might be successfully cultivated 
in the moister of the tropical valleys of the Himalayas, though I do not think 
other culture in the plains of Bengal would be at all likely to prove a commercial 
uccess. The third species S. medica is found on the eastern slopes of the Mexican 
Andes, and according to Schiede is the only one of the numerous species found 
thereon which is collected in the villages of Papantla, Tuspan, Nantla, Misantla, 
&c., and carried to Vera Cruz, under the name of Zarzaparilla, whence it is sent 
into the European market as Verg Cruz Sarm. This species naturally affecting 
moist and shady, though well drained localities (somewhat similar to those of 
that other valuable drug-yielding root Ipecacuanha) might doubtless also be 
afforded suitable sites on the moister of the forest clad flanks of the tropical 
Himalayas. The roots of the different species might be easily imported in 
quantity by mail steamers in closed boxes from Jamaica to England, thence to 
India vid the Suez Canal. Thus sent, the roots should arrive in good order if 
taken up while dormant (or at least when vitality is lowest, for I believe the 
above named species are ever-greens in their indigenous habitats)^ exposed in an 
airy verandah until free of any extraneous* moisture, and then placed in layers 
alternating with others of a stiff and dry goil. 

Roxburgh has the following remarks on the medicinal virtues of the two follow- 
ing Indian species :—Smilax glabra is a native of Sylhet and of the adjacent 
Garrow country where it is called Ilarina or Hurina -shook- China. Its root is 
large and tubero\ia, and not to he distinguished by the eye from the medicinal 
drug brought from China under the name of China root. The natives of the 
above countries prepare a decoction of the fresh root annually for the cure of 
sores and venereal complaints. S. laneos/oUa is called Gootea- shook- China hy 
the n.'itives of Eastern Bengal where the plant is indigenous, and its large 
.fiibt.-rous roots are much used hy them in medicine. They are so like those of 
Smilax China ns not to bo distinguishable by the eye. By the natives the 
juice of the fresh root is taken inwardly for the •cura of rheumatic pains, and 
the refuse, after extracting the juice, laid over the most affected parts. Both 
species. I hear, have been introduced from time to time into the Rotanic 
Gardens here, thokgh with no great success, and they seem to have been lost 
many years ago. The roots of the Smtlax ovalifoliay the Koomurki of the Ben- 
galegs, have also had medicinal qualities ascribed them, but this is apparently 
a mistake as 1 cannot hear of their being thus used in India as stated in the 
Treasury of Botany. 

** Smilax China is as dts specific name implies a native of China, and a some- 
what prickly undershiub of - ft-om two to three feet in height, though attaining a 
greater size and a scrambling habit .Ivhen growing in thickets. The rhizoma 
of this forms one of the C^tha, roo^s^ef^the shops; it is recommended as a 
subsj^lute for Sarsaparilla, Chinese eat it under the idea that i invigorates , 
them.— Baboo K. L. ff)ey, of the Calcutta Medical College, remarks 
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his ‘ Indigenous Drugs of India/ ' that the root is largely used by native' 
physicians, under the name of Chob Chinee, It resembles Sarsaparilla in its medi* 
uinal properties, and can be given with advantage for the same purposes for 
which the other (called here Saisa or Shorib) is prescribed. The market rates are 
about one rupee four annas per tb. I cannot hear that this species has 
as yet been tried in the Botanic Gardens here. 

*‘I find from some'of the old garden records that Dr» Wallich cultivated some* 
■what extensively in the Botanic Gardens here the Indian Sarsa-^JTsmtdi^mtes 
the Uuuntomool.of the Hindoos. He thus writes of it ; — ‘ This country 
fortunately affords an excellent equivalent for Sarsa in the Ununtomoolt which, 
besides ^ possessing while fresh a very grateful Smell, has all the virtues of the 
genuine drug, and may be procured, with a little exertion at a far lower rate than 
the imported precarious and expensive American Sarsa ; that is, at about four 
annas per seer. By desire of the Medical Board I have furnished the dispensary 
with 13} maunds of the recent root at the above rate since April last, and I hope 
Soon to supply a further quantity. The shrub is of a nature that requires 
much space and shade to yield a plentiful return of root ; 1 have notwithstand- 
ing taken steps to cultivate it so as in time to furnish a large quantity without 
any extra cost.’ On the medicinal qualities of this plant, Pereira remarks, that 
it has been employed as a cheap. and efficacious substitute fur Sarsaparilla in 
t-achetic diseases ^ but>both its effects and uses require a more extended exaniin- 
' ation than has yet been devoted to them. Br. Ashburncr says that it increases 
the appetite, acts as a diuretic, and improves the general health, * plumpness, 
clearness, and strength, succeeding to emaciation, muddiness, and debility.’ It has 
been used with benefit in venereal diseases. In some cases it has appeared 
to succeed where the Sarsaparilla' had failed and vice versOf it has frequently 
tailed where Sarsaparilla succeeds . — Materia Mediea, Dr. O'Shaughnessy 
considered the activity of this medicine to bo much more decided than that cf 
Sarsaparilla. In the Calcutta bazaar the dried roots are sold at about 12 annas 
per seer, and this though exactly treble that at which Wallich supplied them to the 
dispensary would not as a cultural product realise the ground-rent to the culturist. 

I don* t know what plant mtiy be referred to by Mr. Pogson as producing 
the edible fruit, &c., and called Mukoe by the natives.’* 

Letters were read 

From the Secretary, Government of Bengal, and the Superiitendent of Studs, 
N.W.P., applying for information in connection with Colonel Boddam's memo- 
randum regarding the ^ Sorgo * plant. 

The Secretary mentioned he had, in reply, referred to the communications 
<he Society had sent to the Government of Bengal as introduced in the Pro- 
ceedings of the last (July) Meeting. * 

From Colonel Horace Brown, Deputy Commissioner, Thayetmyo, British B ur- 
ic ah, asking for a silk-reeling apparatus, and promising to send silk worms eggs. 

From 11. Leeds, Esq., Conservator of Fbrests, Bengal, applying for information 
regarding thf^silk yielders of Assam and mode of cultivation, (Com|»licd 
with.) ^ 



Oa, the profiogatvon and, enUttfe of Ornamental Shruie, ClMers^ 

Creepers and Perennial Plants hp means of cuttings. 

In consequence of numerous and annually increasing ap- 
plications &om non-residdht Members for ornamental plants, 
and the heavy expense and risk attending the conveyance, for 
any distance, of rooted plants by line of rail, bullock train and 
other conveyance, it has been deemed desirable to compile the 
following list of such ornamental shrubs, plants and creepers 
as are susceptible of being propagated by cuttings j in order that, 
by the less inCTpensive niode of transit {viz., pattern post) , Mem- 
bers in all parts of India may reatlily avail of such cuttings, 
and thus at a trifling expense to themselves, carry out one of 
the primary objects of tlic Society, viz., the extending of such 
culture throughout the country. 

Moreover, the propagation of plants by such procras can- 
not fail to be otherwise than most interesting to every botan- 
ist, professional and amateur; and as an encouragement to 
all, the following is extracted from a letter received from a 
zealous Member of the Society, resident at Indore, to whom a 
packet of 50 cuttings were sent per pattern post at a cost of 
two rupees inclusive of postage : — 

“ I shoul^ have written sooner to thank you for the very 
" extensive collection of cuttings you were so kind as to send? 
** qie* but I waited that I might bo able to tell you how they 
“ were likely to do. They arrived in very good condition,' 
“having been packed most carefully, and on opening the' 

. “ package, I found several had ^rcady begun to fohu 
“ callus. Indeed, I hope tlmt all of the varieties that tate > 
“ with moderate readind^s frona^euttings will do.*' 



The prope^atioa ^ mlture of Ornameutal Shrubs, 

Selected List of cuttings generally available at the Nursery 
Department, AgrUHorticultmal Society of India, Calcutta, 


OUMBINO FLiOETTS. 


No. 

1. 

Allamanda Aublet#.* 

» 

%. 

— n.,„ catbartioa.* 


8. 

Schottu.* 

a 

4. 

Antigouon leptopus. 



(Sandwlcb Island Climber).* 

99 

S. 

Argyreia speciosa * 

' 99 

6. 

Aristolochia labiosa.f 

99 

7. 

Bignonia Chamberlaynii.* 

99 

8. 

graoilis.* 

99 

9. 

picta.* 

99 

10. 

venusta.t 

99 

11. 

Bougainvillea glabra, t 

99 

12. 

spectabilis.t 

99. 

13. 

Centrosemma Plumieri.* 

99 

14. 

Chondrospermum dentatum.* 

99 

15. 

Cissus discolor.* 

99 

16. 

quadrangularis. 

99 

17. 

Clerodendron Thomsonaj. 

99 

18. 

Clitorea ternatea, fl : pleno. 

99 

19. 

alba. 

99 

20. 

Combretum comosum.f 
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99 



99 

22. 

Cryptostegia grandiflora.* 

99 

23. 

Cuscuta reflexa. 

99 

24. 

Ficus repens.* ^ 

99 

25. 

— stipulata.* 

99 

26. 

Holmskioldia sanguinca. 

99 

27 - 

Hoya bella.* 

9r 

28. 

— — camosa.* 

99 

29. 

—— species.* 

99 

80. 

t 

Ipomoea Leaiur^ 
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9> 

31. 

• Ipomoea semperflorens. 

99 

32. 

Lonicera brachypoda.* 

99 

33. 

' Lopbospermum scandens,* 

99 

34. 

Macfadyena uncinata. 

99 

35. 

Manettia eordifolia.* 

99 

36. 

Maarandya 'Barclayana.* 

79 

37. 

Murueuja ocellata,* 

99 

38. 

Fussiftora coeraleo-racemosa. 

99 

39. 

edulis. 

99 

40. 


99 

41. 

holosericea. 

99 

42. 

— Kermesina. 

99 

43. 

■ laurifolia. 

99 

44. 

■ .'■■■' Middlctoniaua. 

99 

45. 

, ,, — quadrangularis- 

99 

46. 

Pereskia aeuleata. 

99 

47. 

Pcrgiillaria odoratissima. 

99 

48. 

Bhyucospermum jasminoides.f 

99 

49. 

Boupellia grata. 

99 

50. 

Tecoma capensis. , 

99 

51, 

jasminoidcs^ 

99 

52. 

Thunbergia grandiflora. 

99 

53. 

— — laurifolia. 

99 

54. 

' Hawtaynii. 

99 

.55. 

Vanilla planifolia. . • 

99 

56. 

Wisteria sinensis.t 

PSBBmrXAI. FIiAlTTS. 

No. 

57.* 

JEroa sangueleuta.j; 

99 

58. 

Aloysia citriodora. 

99 

69. 

Angelonia grandiflora. 

99 

60. 

Aphelandra folgeus. 

99 

61. 

Arlhrostemma lineata. 

99 

62. 

Asystasia chelouoides. 

99 

63. 

* CorofD^ndeliana. 
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64. 

Barleria coerulea. 


65. 

— - ciliata. . 


66. 

cristata. 

* » .. 

67. 

Gibsoni. 

» 

68. 

^ lupiilina. 

yi 

69. 

Prionitis. 

a 

70. 

=• rosea* 

y9 

71. 

Begonia argyrostigmaf 

y> 

72. 

hydroeotylifolia. 


73. 

=— renifonnis. 

73 

74. 

Bohmeria nivea (Rheea). 

77 

75. 

‘Cacalia camosa. 

77 

76. 

Ccntradeuia floribiiuda.* 

77 

77. 

Coleus BlnnieiJ 

77 

78. 

seutellairoidos.^ 

77 

79. 

VerschalFettu.t 

<1 ^ 

77 

80. 

12 new hybrids. J 

77 

81. 

Crossandra infandibuliformis. 

77 

82. 

„ — variety. 

77 

83. 

Doedalacgnthus ncrvosus. 

77 

84. 

strictus. 

77 

85. 

Eranthemum Blumei. 

77 

86. 

creuulatnra. 

77 

87. 

grandiflorum. 

77 

88. 

pulcbellum. 

77 

89. 

Goldfussia aiusophylla. 

• 

77 

90. 

isophylla. 

77 

91. 

Heliotropium Peruvianum.J 

77 

92. 

Iresine Herbstu.J 

77 

93. 

aureo-reticulata.t 

77 

94. 

Justicia carnea. 

•• 

95. 

Gendamssa. 


96. 

Linum tetragynnm. 


97. 

trygy/ipkn. 
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98. 


99. 


100. 


101. 

» 

102. 

yj 

103. 

yy 

104. 

yy 

105. 

yy 

106. 

yy 

107. 

yy 

108. 

yy 

109. 

yy 

110. 

yy 

ill. 

yy 

112. 

yy 

113. 

yy 

114. 

yy 

115. 

yy 

116. 

yy 

115'. 

yy 

118. 

yy 

119. 

yy 

120. 

yy 

121. 

yy 

122. 

yy 

123. 

m 

y) 

124. 

yy 

125. 

yy 

126. 

yy 

127. 

yy 

128. 

yy 

129. 


•Lantana Sellowiana. 

Lotus Jacobeus.* 

Inteus.* 

Pentas carnca. 

Petalidium bignoiiaceum. 
Plumbago rosea. 

capensis. 

^ — • 2ieylamca. 

lluellia prostrata. 

•Russelia floribunda. 

juncea. 

Salvia coeeiiiea. 

splendeiis. 

Sericographis scpiarrosa. 
Staehytarpha Jamaicensis. 

■ ' unitabilis. 

Siomonocanthus formosus. 
Strobilanthus Sabinianus. 

tomentosa. 

Turnera trioniflora. • 
Verbena venosa. 

bybrida. 

Vinca rosea. 

, — albiflora. 

Viola odorata. • 

SHRUBS. 

Acalypha tricolor.* % 
Allamaiida neriifolia.* 
Brugmansia suaveolens.* 
Buddlea Lindleyana. 
Cassia auriculata.* 
Catesboea spinosa.t 
*Clerodeiftlron ofl*SDrt49. 
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„ 180. 

Codioenm (Croton) latifolium. j; 

„ 131. 


,, 132. 


„.133. 

■■ ■ ■ variegatum.t 

„ 134. 

"Crescentia Cujete, 

„ 185. 

Dracoena Australis. { 

„ 136. 

Jacquini.t 

„ 137. 

termmalis. 

,i 138. 

Duranta Ellisu. 

„ 139. 

• Plumieri. 

„ 140. 

Erythrina Blakei-* 

„ 141. 

Forsythia viridissima. 

„ 142. 

Franciscea latifolia.f 

„ 143. 

Gardenia florida. 

„ 144. 

Fortuneana. 

„ 145. 

Ginoria Americana. 

„ 146. 

Hamelia patens. 

„ 147. 

■ — sphcerocarpa. 

„ 148. 

Hibiscus mutabilis. 

„ 149.* 

.^Cooperii. J 

„ 160. 

rosa sinensis. 

1 ’ll 


» -i-Oi. 


« 152. 

Syriacus. 

„ 153. 

Hypericum Chinense, 

„ 154. 

Ixora bandliuca. 

„ 155. 

cocciiiea.* 

„ 156. 

-7 incarnata.* 

„ 157. 

- ragoosultt.*. 

„ 158. 

rosea.*' 

„ 159. 

strieta.* 

„ 160. 

Jacqtiinia ruscifolia.' 

« 161. 

Jasminnm laurifolium. 

„ 162. 


„ 163. 

• 



•at—, fl : «pleno. 
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„ 164. Lawsonia alba. 

„ 165. Lemonea spectabilis.f 
„ 166. Malpighia ooceifera. 

,, 167. glabra. 

yj 168. urens. 

yj 169. Meyenia erecta. 

,, 170. ^ — alba. 

,,.171. Morua? Jndica and varieties. 

,,*172. Murraya exotica. 

„ 173. Mussoenda frondosa."^ 

„ 174. Myrtus communis.* 

„ 175. Nerium odorum.* 

„ 176. Olea fragranaf 
,, 177. Panax cocbleata. 

„ 178. fruticosa. 

,, 179. Psychotria imdata. 

„ 180. Puiiica granatum, fl : pleuo. 

„ 181. liana. 

,, 182. Roses in variety.* 

„ 183. Ruta angustifolia. 

„ 184. Salix Babylonica. 

„ 185. Serissa footida. 

„ 186. Spiroea corymbosa. 

„ 187. Tabernmmontana coronaria. 

^ This mark represents plants that require some care to 
get them to strike. 

t This mark represents plants that will onlg strike in 
sand beds under glass. 

J This math repreaenU planU of handsome foliage. 

Those not marked are easily propagated. 

N. JB. — k. coJ>y of this list is retained in the “Nursery 
Department” of the Society. Members desirous of obtain* 
ing cuttings of any p|rticuia|;^ i^d or variety, instead of a 
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general assortment^ need only quote in their requisition, the 
number aiRxed to the particular kind required ; and in tlie 
execution of every requisition, the numbers corresponding 
vdth the general list will be attached to the cuttings. 

Non-resident Members are requested to accompany their 
requisitions with remittances to meet tlie cost and charges of 
transmission. The observance of this rule will ensure to such 
Members prompt attention and comparatively trifling ex- 
pense, as prepaid" packages are conveyed at half the ex- 
pense they would otherwise cost. 



On the propagatim and eult'iire of ornamental Shrubs, Clitnberg, 
(keepers, Perennial plants, and Pniit trees, hp means of 
lagers, division of roots, building, ball graft, ^e., during 
the rainy season. 

The preparation of the following papers has bcch suggest- 
ed, as a companion to tlie paper on the propagation of shrnbs, 
&e., by means of cuttings, (Journal Part 1, Vol. 2, new 
scries,) and will prove useful in extending tbc cultnro of such 
kinds given in the lists, which either do not seed, or cannot 
be depended on if raised from seed. 


Selected list of Shrubs and Trees capable of propagation by layers, 
division of roots, and gootics, {ball graft) , during the 
rainy season. 


Allamanda nerufolia 

... By layers. 

Amherstia nobilis 

... gg 

layers. 

Astrapooa Wallichii 

... gg 

layers. 

Bambusa, of sorts 

... gg 

division. 

Bruufelsia, of sorts 

... gg 

layers. 

Catesboea spinosa 

... gg 

layers. • 

Cerbera fniticosa 

... gg 

layers. 

Crcscentia eujete 

... gg 

layers. 

Cryptomeria Japoniea 

gg 

layers. 

Cupressns, of sorts 

... gg 

Jayjers. 

Dombeya, of sorts 

gg 

layers. 

Erytbrina, of sorts 

... gg 

gooties and layers. • 

Pilicium decipie'ns 

4" y} 

layers. 

Fi'anciscea, of sorts 

... gg 

layers. 

Ga^enia Incida 

gg 

.layers. 

Giuora Americana 

... gg 

layers. 

Ilex Paraguayensis • 

... gg 

layers. 

Ixora, of sorts 

... gg 

layers. 

Jacquinia ruscifolia 

•u. « 

layers. 



Tfopagatim ^ eultiire of omameutal Shrubs^ 

Jasminum^ of sorts 

. . T^y layers. 

Juuiperus^ of sorts 

.. „ layers'. 

Lag:erstromia Iiiclica 

. „ layers. 

Letnonia spectabilis 

. „ layers. 

Magnolia, of sorts 

„ layere and gootics. 

'Murraya exotica 

„ layers. 

MiisssBiida frondosa 

„ layers. 

Myrtus communis 

„ layers. 

Nerium odorum 

layers. 

Olea fragraiis 

„ layers. 

Olea myrtifolia 

„ layers. 

Rondeletia punicea 

„ layere. 

Swietenia maliagoni, (mahogaii> 

» layere. 

Talauma pumila 

„ layers. 

Selected Iht of Jloive ring Plants easily propagated hy layering ^ 

grafts^ and dlvisionr of rooiSy 

daring the rainy season. 

Aloysia citriodora 

By layers. 

Anemone Japonica • 

„ division. 

Raehmeria nivea 

,, division. 

Chrysanthemum, of sorts 

„ division. 

Crinum, of sorts 

,, division. 

Dahlia, of sorts 

„ division. 

Euphorbia jacquini flora 

„ layers. 

Gesneria, of sorts 

„ division. 

Gloxinia, of sorts • ^ 

„ division. 

Hydrangea, of sorts 

,, division. 

Rus%e1ia, of sortsi 

„ division ^nd layers. 

Solidago canadensis 

„ division. 

Verbena hybrida 

„ division. 

Viola odorata, sweet violet 

„ division. 

Bulbs 

„ division. 

Ferns 

„ division. 

Hoses 

„ budding, grafting, and 

A * ’ 

laycrfng. 



CUmheny Creepersy Perennial planUy ^e. 

Selected list of creeping and elimhing PlanU capable of being 
propagated ijj grafting y dhmon of roots, layering , budding , 


Alliimanda, of sorts 

By layers. 

Akebia quinata 


divisiou of roots. 

Arficyroia, of sorts 


layers. 

Aristolocbia, of sorts 

V 

layers. 

Asparagus raeomosns 

}} 

division of roots. 

Baniiistcria laiirifolia 

it 

layers. 

Beaiimontia graudillora 

t> 

layers. 

Bignonia, of sorts 

t) 

layers. 

BoTigain villoa, of sorts 

tt 

layers. 

Cdisalpinia Graliami 

tt 

layers. 

Ceropegla Oanleri 

tt 

lavcrs. 

ChroudrospcTinam dentatum 

tt 

layers. 

Conibretum, of sorts 

tt 

layers. 

Cougea tomcntosa 

tt 

layers. 

Cryptostogia gTaiidiflora 

tt 

layers. 

Dalecliampia Madagascarensis 

tt 

layers. 

Ecliites, of sorts 

” . 

layers. 

Frederickia Guilelmi 

tt 

layering or grafting 
on Bignonia stock. 

Gloriosa superba 

tt 

division of roots. 

Hiptage madablota 

tt 

layers. 

Jasmiimm, of sorts 

tt 

.layere. 

Lonieera, of sorts 

tt 

layers. 

Macfadyciia (Bignonia) uneiuata 

tt 

division of roots. 

• 

Manettia eordifolia 

tt 

layers. 

Parsoiisia coiymbosa 

tt 

layers. 

Passiflora, of sorts 

tt 

layers. 

Petnoa volubilis 

tt 

layers. 

Plumbago capensis 

tt 

layers. 

Poivrea coeeijioa 

tt 

layers. 

Poivrea grandi{l(ft*a 

tt 

layvu’S. 
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Rhyncospermum jasminoides . . . 

By layers. 

Roiipellia grata 

a 

lajxu’s. 

Stephanotis grandiflora 

}f 

layers. 

S tigmapliyllon periploci folium 

33 

layers. 

Tecoma^ of sorts 

93 

layers. 

Thunbergia, of sorts 

*3 

layers. 

Uflona laevigata 

93 

layers. 

Wisteria sinensis 

33 

layers. 

Selected Ikt of Fmit Trees capahle of propagation by layering^ 

grafting, and budding. 

Apples, (Pynis mains) 

By layers. 

Avocadopear, (Perseagratissima) 

33 

layers and seeds. 

Bder, (Zizyphns jujuba) 

33 

budding on common 



baer stock. 

Bael, (^Egle marmelos) 

33 

grafting on common 



bael seedlings. 

Banana, (Musa sapieiitum) . . . 

33 

division of roots. 

Bullock^s heart, (Arijona reticulata) 

33 

layers. 

Cherimoyer, (Anona cherimola) 

33 

layers. 

Citron, (Citrus media) 

93 

grafting on seedling 



citron and gooties. 

Custard-apple, (Anonascpiainosa) 

33 

layers. 

Fig, (Ficus carica) 

33 

layers. 

Granadilla, (Passiflora edulis) . . . 

33 

layers. 

Guava, (Psidium) 

33 

layers. 

Jamrool. (Jambosa alba) 

33 

layers. 

Kuronda, (Carissa carandas) ... 

33 

layers. 

{jemon, (Citrus limouium) ... 

33 

grafting and budding on 



lime scedliuga and 
gooties. 

Litchee, (Nephelium lichi) ... 

99 

gooties. 

Lime, (Citrus acida) 

33 

grafting and budding 

■ 


on lime seedlings and 
by gooties. 



Climben^ Creepeny Perennial plants, ^c. 

LongpluiD; (ZizyphusTOlgaris) By budding on Zizj^phus 

seedlings. 

Loquat, (Eriobotrya Japonica) ,, gooties. 

MangO; (Mangifera ludica) grafting on mango seed- 

lings and by gooties^ 

Olive, (Olea) .... „ layers. 

Orange, (Citrus Aurantium) ... „ gooties and grafting on 

orange seedlings. 

Peacb, (Am}'gdalus Persfea) ... „ grafting and budding 

on peaeli seedlings. 

Pear Dessert, (Pyrus coniraunis) „ grafting and budding on 

pear seedlings and by 
layering. 

Pine-apple, (Ananassa sativa) ,, division of roots. 

Pomegranate, (Punieagranatum) „ layers. 

Pummelo, (Citrus decuinmana) „ budding and grafting on 

seedling pummelo 
and gooties. • 

Rose Apple, (Jambosa vulgaris) „ layers.. 

Sapota, (Achras sapota) „ grafting on sapota 

seedlings and by 
layering. 

Strawberry, (Fragaria vesca) „ division of roots. 
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Prize Essay on ihe CnliiMUon and Manvfaciure of Tea in India^ 
By LkntemnUCohml Edward Money, 

Premium : Three Hundred Bupeos and the Grant Gold Medal* 

PREFACE, 

The following Essay was written with firstly^ the object of 
competing for the Gold Medal and the Money Prize offered by 
the Agricultuml and Horticultural Society of India, for the best 
Qh’eatise on the Cultivation and Manufacture of Tea ; and second’- 
ly, wdth the view of arranging the hundreds of notes on these* 
subjects, which, in the course of eleven years, 1 had collected. 

During these years I have been a Tea Planter, making first 
for myself and others a Garden in tlie Himalayas, and for the 
last six years doing the same thing for mjself in the Chittagong 
district. 

Whenever I have visited other plantations, (and I have seen a 
great number in many districts) I have brought Away notes of all 
I saw-. Up to the last, at every Inch visit, I have learnt so7ne^ * 
*If rarely nothing to follow, something at least, to avoid. 

I have now tested all and every thing, connected with the culti\^ 
tion and manufacture of Tea, by my own experience, and I can 
only hope, that what I have Avritten will he found useful to an 

VOL. 3j PART II., NEW SERIES, . 



144 Cultivation and mannfacinre of Tea in l^Sia* 

industry, destined, yet I believe, in spite of the late panic, the 
natural result of wild speculation, to play an iipportant part in 
India. 

I have endeavoured to adapt this EssQ^y to the wants of a 
beginner, as there are many of that class now, and may yet be 
more in days to come, who must feel, as I often have, the want 
of a really practical work on Tea. • 

To those who have Tea properties in unlikely climates, and 
unlikely sites, I would say two words. No view I have taken 
of the advantages of different localities, can in any way affect 
the results of enterprizos already entered upon. But if the note 
of warning, sounded in the following pages, chccka further losses 
in Tea, already so vast, while it fosters the cultivation on 
remunerative sites, I shall not liave written in vain, 

Qungoo River Plantation ; 

Chittagong, 

November 1870. 


EDWARD MONEY. 


CHAPTER I. 

» PAST AND PRESENT FINANCIAL PROSPECT OP TEA, 

CO^^:RNMENT ACTION. 

Will tea pay ? Certainly, on a suitable site, and in a good tea 
climate ; equally certainly not^ in a bad locality with other 
drawbacks. , ^ 

Why then has not tea paid hitherto ? Simply because nothing 
will pay, which is embarked on without the requisite know- 
ledge, and this has been prg-eminently the case with tea. 

* # 

Nothing was known of tea formerly, when every hody 
rushed into it; not much is known now. Still with those 
drawbacks, and many others, the enterprise has survived, and 
it is very certain, the day will never come, that tea cultiva- 
tion wQl cease in India. , 
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I believe there is nothing will pay better than tea, if em- 
barked on with the necessary knowledge in suitable places, 
but failing either of these, success must not be hoped for. 

It was madness to expect aught, but ruin, under the condi- 
tions which the cultivation was entered on in the tea-fever 
days. People who had failed in every thing else, were 
thought quite competent to make plantations. ^ Tis true, tea^ 
was so entirely a new thing at that time, but few could be 
found who had any knowledge of it, still had managers with 
some practice in agriculture been chosen, the end would not 
liave been so disastrous. But any one, literally any one, was 
taken, and tea planters in those days were a strange medley 
of retired or cashiered army and navy officers, medical men, 
engineers, veterinary surgeons, steamer captains, chemists, 
shop-keepers of all kinds, stable-keepers, used-up police men, 

, clerks, and goodness knows what besides. 

Is it strange the enterprize failed in their hands ? Would 
it not have been much stranger if it had not ? 

This was only one of the many necessities for failure. I call 
them necessities^^ as they appear to have been so indus- 
triously sought after in some cases., I must detail them^ 
shortly, for to expatiate on them, would fill a book. 

No garden should exceed 100 acres under tea.. If highly 
cultivated, one of even half that size will pay enormously, far 
better than 500 acres of tea with low cultivation. Add say 
300 acres for charcoal, &c., making, 400^aoi’esthc outside area 
that can be required, and the outside that should ever have 
been purchased for any one estate. Instead of this, indivi- 
duals and Companies rushing into tea, bought tracts of five, 
ten fifteen, and twenty thousand acres. The idea was, that 
though it might not be all cultivated, by taking up so large 
m area all the local labour, where there was any, would be 
secured. Often, however, these large tracts were purchased, 
where local labour there was none, and what the object there 
was is a myster^. I conceive, Ito^vever, there was a hazy 
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idea, that if 500 acres paid well, 1,000 would pay double, and 
that eventually, even two or three thousand^ acres would be 
put under tea and make the fortunate possessor a milltondire. 
In short there were no bounds — ^infancy— to the size a garden 
inight be made, and thus loss No. 2 took place, when absurd- 
ly large areas 'were bought of tihe Government, and large areas 
cultivated. 

The only fair rules, for the sale of waste lands, were those 
of Lord Canning, which the Secretary of State at home, who 
could know nothing of the subject, chose to modify and 
upset. Instead of Rs. 2-8 per acre, for all waste lands, (by 
no means a low price, when the cost of land in the Colonies 
is considered) and that the applicant for the land, (who had, 
perhaps, spent months seeking for it) should have it ; the 
illiberal and unjust method of putting the land up to auction, 
with an upset price of Rs. 2-8 was adopted, the unfortunate 
seeker, finder, and applicant, through whose labour the land 
had been found, having no advantage over any other bidder. 
The best, at least the most successful plan, in those days, 
though as unfair and illiberal as the Government action, was 
* io wait till some one, vvho was supposed to know what good 
tea land was, applied for a piece, and then bid half an anna 
more than he did, and thus secure it. It paid much better 
than hunting about for one-self, and it was kind and consi- 
derate on the part of Government to devise the plan. 

In those fever diiys, with the auction system, lands almost 
always sold far above their value. The most absurd prices, 
Bs. 10 and upwards per acre, were sometimes paid for wild 
jungle lands. Tracts, which natives could have, and in some 
cases lease from Government for inconceivably small sums, 
representing say at 30 years purchase, 4 annas per acre, were 
put up for auction with a limit of 2-8, jyid sold perhaps at 
8 or 10 Rs. per acre. Had the Government giveh lands 
p'atis to tea cultivators, the policy would have been a wise 
one.' Tp do what they did was scarcely acting up to their jpro- 
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fesscd wish to develop the resources of the oouhtiy/' for 
Its* 2, or at the most Rs. 2-8 per acre, is the very outside 
value of any waste land in India. 

Security of title, it is generally thought, is one of the 
advantages of buying land from the State ; but I grieve to 
state, my experience is that the reverse is the base, and will* 
so remain until the following is done. 

First . — That Government should learn tv/iat is and what is 
not theirs to sell. Such an absurdity then, as Government 
ascertaining years after the auction, that they had sold lands 
they had no right to sell, could not be. 

Secondly . — That before land is sold, it be properly surveyed, 
and demarkated \ and what might so easily have been done, 
and which alone would have compensated for much of bad 
procedure in otlier respects, that the simple and obvious 
plan, before the sale, of sending a European official to show 
the neighbouring villagers and intending pjirchasers, the 
boundaries of the land to be sold be resorted to. 

This last simple expedient would have saved some grantees 
years of litigation, and many a hard thought of the said 
grantees against the Government. It would naturally occur 
to any one, at all conversant with the subject ; but alas in 
India, this is often not the condition under which laws are 
made. 

But there is another difficulty at the back of all this. 

Though the Waste Land Rules enact tliat the Government, 
and not the grantee, shall be the defendant in any claim for 
land, within ^ lot sold, practically the said enactment in * no 
way saves grantees from Ktigation. Claimants for land 
aUvajfs plead that it is not within the boundaries of the land 
sold, and the ergo grantee is made the defendant to prove, 
that it is. The villagers never having been shown the 
boundaries by any Government official, (for it is not enacted 
in the Waste Land Rules) the question whether the land 
claim is within or without the^betmdaries is an open . one, not 
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always easily decided^ and the suit runs its course. 

I even know of cases, where, though survey hjts been charged 
for at the exorbitant rate of four annas an acre, the outer 
boundaries of the lot have never been surveyed at all, but 
merely copied from old Colleetorate maps, which showed the 
* boundaries between the zemindarec and waste lands. * Is it 
strange then, if buying lands from Government is often 
buying litigation, worry, loss of time, and money ? 

In many countries, for example Prussia (there I know it is 
so, for I have tested it again and again) there are official re- 
cords,, which can, and do show, to whom any land in question 
belongs. This may scarcely be practicable in India, but surely 
the question of title, being as it is, in a far worse state in 
India than in most countries, any change would be for the 
better. Anyhow the present mode the Government adopts 
in selling lands, is a grievous wrong to the purchasers. Words 
cannot describe the worry and loss some have suffered thereby, 
and it might all be so easily avoided. 

I have above detailed two of the drawbacks tea had to con- 
tend with in its infancy ; the absurdly high price paid for 
land was the third. Thp title-difficulty is as bad to-day as 
formerly. 

Again, Companies and proprietors of gardens, will, to have 
large areas under cultivation, give their managers simple 
orders to extend, not judiciously, but in any case. What was 
ihe result ? Gardens might be seen in those days, with 200 
acres of so-called cultivation, but with 60 or even 70 per cent, 
vacancies, in w-ljich the greater part of the labour available 
<was employed in cleaning jungle for 100 acres further exten- 
sion in the following Spring. I have seen no garch 3 n 
Assam or Cachar, with less than 20 per oent. vacancies, many 
with far more, and yet most of them were extending, I do 

* I need scarcely observe it is impossible to define lands, from maps alone, 
without tbc field-book; 
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Hot believe now any garden in all India exists with lei^ than 
per cent, vacancies^ but a plantation as full as this did not 
exist formerly. 

As the expenditure on a garden is in direct proportion to 
the area cultivated, and the yield of tea likewise in direct 
proportion to the number of plants, it follows the course* 
adopted was the one exactly calculated to entail the greatest 
expenditure for the expected yield. This unnecessary, this 
wilful extension, was the •fourth and a very serious drawback* 
Under this head, the fourth drawback, may also be in- 
eluded the fact that the weeds in all plantations were a~head 
of the labour, that is to say, that gardens were not kept 
clean. This is more or less even the case to-day ; it was the 
invariable rule then. The consequence was two-fold, a 
small yield of tea, secondbjy an increased expenditure ; for it 
is a fact that the land 50 men can keep always clean, if the 
weeds are never allowed to grow to maturity pnd seed, will 
take nearer 100 if the weeds once get a-head. The results too 
differ widely : in the firat case, the soil is always clear, in the 
second, clear only at intervals. The first, as observed, can be 
accomplished with 50, the latter will take nearly double th^ 
men. 

The fifth drawback I shall advert to again later, viz.y the 
selection of sloping land, often the steepest that could be 
found, on which to plant tea. The great mischief this en- 
tailed will be fully described elsewhere.^ it was the fifth, and 
not the least, antagonistic point to success. 

Number six was the difficulty, in the transport of seed* to 
any new locality, for nine times out of ten a large proportion* 
fajjed^ and again the cnormons cost of tea seed in those days, 
Bs. 200 a maund, (Rs. 500 at least, deducting what failed, 
was its real price) . This item of seed alone entailed an enor> 
snous outlay, and was the sixth difficulty tea cultivation had to 
contend with. It was, however, a source of great profit to 
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the old plantations, and principally acconnts for the brge 
tlivideuds paid for years by the Assam Company. 

Again, many managers at that time had no experience 
to guide them in the manufacture of tea, each made it his 
own way, and often turned out most worthless* stuff. There 
'is g^t ignorance on the subject at the present time, hut 
those who know least to-day, know more than the best 
informed in the tea-fever period. Indian tea was a new 
thing then, the supply ^vas small and it fetched comparatively 
much higher prices than it docs now. Still much of it was 
so bad that the average price all round was low. ^ 

Tea manufacture, moreover, as generally practised then, was 
a much more elaborate and expensive process than it is now. 

This will be explaine<l further on, under the head of Tea 
manufacture; I merely now state the fact, in support of the 
assertion that the bad tea made in those days, and the expen- 
sive way it w^ done, was the 7th hindrance to successful tea 
cultivation. 

Often, in those days, was a small garden made of 30 or 40 
acres, and sold to a Company as 150 or £00 acres. I am not 
joking. It was done oyer and over again. The price paid, 
moreover, was quite out of proportion to even the supposed 
area. Two or three lakhs of rujxses (££0,000 or £30,000) 
have been often paid for such gardens, when not more than 
two years old, and 40 per cent, of the existing area, vacancies. 
The original cultivatovs “ retired,” and the Company carried 
on. With such a drag upon them (apart from all the other 
di^wbaoks enumerated), could success be even hoped for? 
•Certainly not. 

I could tell of more difficulties the cultivation had ^ to 
eontoid with at the outset, but I have said enough to show, 
as I remarked, that it was not strange tea interprize failed, 
inasmuch as it would have been much granger if it bad 
tiot.” 
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Do any of the difRciilties enumemted exist now, and may a 
j)erson embarking^ in tea to-day hope, with reasonable hopoj 
for success ? Yes, certainly, I think as regards the latter j— 
the former let us look into. 

People, who understand more or less of tea, are plentiful, 
and a good manager, who knows tea cultivp-tion and tea. 
manufacture well, may be found. There is no need to buy 
more than 400 acres of land, for 100 acres and no more is 
wanted for the garden, and at 2-8 per acre (there is no com-* 
petition) the outlay for land would be small. 

The plantation can be limited to 50 acres, until it is quite 
full, and then gradually extended to 80 or 100. 

There is plenty of flat land to be got, so no evil from 
slopes need be incurred. 

* Tea seed is plentiful, and can be purchased near at say 
Rs. 10 per maund. No loss, from long transport, or bad 
seed, will thus occur. 

The manufjicture of tea (though still progressing) is simple, 
economical, and more or less known. Anyhow, a beginner 
now will commence where others have left off. 

Of course to buy a made garden cheap is better than to 
make one, and enough of the tea-panic mmains to make it 
possible; but the result in this case is of course no criterion 
of Jivhat profit may be expected from tea cultivation. 

As many of the items to be calculated under the heads of 
cultivation, manufacture, and rec€;,ipts, will be better under- 
stood, after details on those subjects are gone into, I shall 
reserve the consideration of how much profit tea can give” 
to the end of this treatise. ^ , 

CHAPTER IL 

LABOUR, LOCA:^ AND IMPORTED. GOVERNMENT ACTION. 

When the very large amount of labour required to carry 
on a plantation, is considered, i^ is evident that facilities for it 
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are a eine qita non to success. Assam and Cacliai’; Uie two 
largest tea districts, are very thinly populated, and almost 
entirely dependent on imported labour. The expense of this 
is great, and it is the one ; consequently, a great drawback to , 
those provinces. The only districts with a good tea climate 
and ahundancQ of local labour, are Chittagong and the Terai 
below Darjeeling.* Several other places have a good supply 
of local labour but then their climates are not very suitable. 

Each coolie imported costs Rs. 30 and upwards (it used to 
be much more) ere he arrives on the garden, and does any 
work. After arrival he has to be housed ; to be cared for 
and physicked when sick ; to be paid when ill as when 
working ; to have work found for him or paid to sit idle when 
there is no work (often the case in the cold-weather) and in 
addition to all this, every death, every desertion, is a loss to 
the garden of the whole sum expended in bringing the man 
or woman. Contrast this with the advantages of local 
labour. In many cases no expense for buildings is necessary, 
as the ’labourers come daily to work from adjacent villages, 
and in such cases no expense is entailed by sick men, for 
these simply remain at home. There is no loss by death or 
flesertions. When no work is required on the garden, labour 
is simply not employed. All this makes local labour, even 
where the rate of wages is high, very much cheaper than 
imported. 

The action of Government, in the matter of imported 
labour, has much increased the difficulties and expense neces- 
sarily attendant on it. It is a vexed, and a very long 
^ question, which'l care not to enter into minutely, for it has 
been discussed already ad nauseam ; still I must put on^record 
xny opinion, after looking very closely into it, that the Gov- 
ernment has not acted wisely, inasmuch as any State inter- 
ference, in the relations of employer and employed, (outside 

♦. The Terai below Daijecling has, I am told, a good deal of local labour, 
atiU lot, I imagine, as much as Chittfigoog. 
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the prolection which the existing laws give) is a i^iod 
mistake. As fgr the last law passed on the subject, to the 
effect that a coolie who has worked out his agreement and 
voluntarily enters into a new one, shall be, as before, under 
Government protection and his employer answerable as 
before to Government, for the way he is housedj treated whcii • 
sick, &c., &c., it is not easy *to see why such enactments are 
more necessary in liis case, than in that of any other hired 
servant, or labourer throughout all India. 

All evidence collected, all enquiries made, tend to show, that 
coolies are well treated on Tea Estates. It is to the interest 
of the proprietors and managers to do so, and self-interest 
is a fiir more powerful inducement than any thC 
Government can devise. The meddling interference the im- 
ported coolie laws enact, the \dsits of the Protector of Coolies^^* 
to a garden, all conduce to destroy the kind feelings which 
should (and in spite of these hindrances often do) exist 
between the proprietor or manager and his men. I do not 
hesitate in my belief, that imported coolies on tea plantations 
would be better off in many ways were all Government inter- 
ference abolished. 

I do not decry Government action, to the extent of seeing 
the coolies understand their terms of engagements and are 
cared for on the journey, to the tea districts ; but once 
landed on the garden all Government interference should 
cease. * 

The idea of the State laying down how many square jwds 
of jungle each coolie shall clear in a day, ho^v many square 
feet he shall dig, &c., &c., &c.4 Can any certain rates be laid* 
down Tor such work ? Is all jungle the same, all soil the 
same, and even if such rates cotM be laid down, how can 


* What a dcsig:iiation ! Who invented it, I wonder ? A clever man, doubt- 
less, for Government interference was.probably his hobby, and he quickly per- 
ceived' the very title would, more or les4, jpndcr the oflice necessary ! 



154 CulUmUon and manufaclnre of Tea in India* 

the rules be followed ? Bah ! they are not, never Vill be^ 
and the whole thing is too childish for serious, discussion. 

It is not difficult to sit at a desk^ and frame laws and rules 
that look feasible on paper. It is quite another thing to 
carry them out. Our legislation is a crying evil in India^ 
• but there is still a worse, namely legislation and official 
action, on subjects of which the said officials are utterly 
ignorant. 

I have said enough to show imported labour cannot vie 
with local, nor would it do so were all the evils of Govern- 
ment interference removed. I therefore believe tea property 
in India will eventually pay best where local labour exists. 
This will naturally be the case, when other conditions are 
equal, but so great are the advantages of local labour, I 
believe it will also be the ease, in spite of moderate drawbacks. 


CHAPTER HI. 

TEA DISTRICTS AXD THEIR COilPAllATlVE ADVANTAGES. CLIMATE, 
SOIL, &C., IN KACn. 

* The Tea Districts in India, tluit is where tea is grown in 
India to-day are — 

1. Assam. 

2. Cachar and Sylhet.* 

3. Clvttagong. 

4. Terai below Darjeeling. 

5. The Dehra Dhoon. 

6. Kangra, (Himalayas). 

7. Daijeel ing,. (Himalayas) . 

8. Kumaon, (Himalayas). 

9. Hazarcebaugh. 

" JO. Neilghcrries, (Madras HiKs;. 


t These are viitually ouc, <wdyl shall allude to bcAh as Cachar. 
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In fixing on any district to plant tea in, four things hive 
to be considered;^ soil, climate, labour, and means of 
transport, and when the district being selected, a site has to 
be chosen. All but the second of these has to be considered 
again, and further lay of land, nature of jungle, water, and 
sanitation. • • 

I will first then discuss generally the tea districts given 
above, as regards the advantages of each for tea cultivation. 
As some of the remarks ^ shall make are hearsay, and some 
the results of personal experience, and it would not be con- 
venient to state which they are each time, I may mention 
that I have seen, and studied tea gardens, in all the districts 
named, except Nos. 4, 5, 7, 9, 10. What I know of these 
last is from what I have read, what is generally known of 
their climates, and what planters from each have told me. 

Before, however, comparing each district, we should know 
what are the necessities of the tea-plant, as regards climate 
and soil. Tea, especially the China variety, will grow in 
very varying climates and soils, but it will not flourish in all 
of them, and if it does not flourish, and flourish well, it will 
certainly not pay. 

The climate required for tea is a hot damp one. As a rule 
a good tea climate is not a healthy one. The rain-fall should 
not be less than 80 to 100 inches, per annum, and the more 
of this that falls in the early part of the year the better. 
Any climate which though possessing 941 * abundant rain-fall 
suffers from drought in the early part of the year, is not 
ccdierie imrihm so good, as one where the rain is mcfre 
equally diffus*cd. All the t^a districts that would yield * 
better,, with more rain in February, INIarch, and April, and 
therefore some, where fogs prevail in the mornings at the early 
part of the year, are so far benefitted. 

As any drought*is prejudicial to tea, it stands to reason hot 
winds must be very bad. These winds argue great aridity 
and the tea plant luxuriates in ^ntinual moisture. 
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The less cold weather experienced, where tea is, tie better 
for the plant. It can stand, and will grow,, in great cold 
(freezing point, and lower in winter is found in some places 
where tea is), but I do not think it will .ever be grown to a 
profit on such sites. That tea requires a temperate climate 
‘ was long believed, and acted upon, by many to their loss. 
The climate cannot be too hot for tea, if the heat is accom- 
panied with moisture. 

. I have heard that tea will not flourish lower than about 
the 15th or 18th degree of latitude, even if all the other 
necessities of climate, heat, moisture, and the absence of a low 
degree of the temperature in the winter be there. Something 
in the climate near the equator is said to be hurtful. I have 
never seen tea lower than 22,® so do not speak from experi- 
ence. Tea grown in temperate climes, such as moderate 
elevations in the Himalayas, is quite different to the tea of 
hot, moist climates such as Eastern Bengal. Some people 
like it better, and I believe the flavour is more delicate ; but 
it is very much weaker and the value of Indian tea (in the 
present state of the home market where it is principally 
used for giving bojiy” to the washy stuff from China) 
consists in its strength. Another all-important point, in 
fixing on a climate for tea is the fact, that apart from 
the strength, the yield is double in hot, moist climes, what it 
is in comparatively dry and temperate ones. A really 
pleasant climate to*lVve in cannot be a good one for tea. I 
may now discuss the comparative merits of the different tea 
d&tricts. 

Assam. 

r 

This the principal home of tho indigenouK plant, and 
WCTe it not for scarcity of labour, no other district could vie 
with it. The climate in the northern ]^rtions is perfect, 
shperior ’ to the southern, as more rain falls in the spring, 
climate '# tiie whole of 4k.esam, however/ is very good for 
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tea, iliasmuch as while there is plenty of moisture, the^min 
is comparatively light in the rainy season, and in this respect 
hotter than Cachar where, in the rainy months, too much rain 
falls. . The tea plant yields most abundantly, when hot sun? 
;shine and showers intervene. For climate then I accord the 
first place to Northern Assam. Southern Assam is as observ- • 
ed a little inferior. • ; 

The soil of this Province is decidedly rich. In many 
places there is a considerable coating of decayed vegetation on 
the surface, and inasmuch as all places where tea has been, 
or is likely to be planted, it is strictly virgin soil, considerable 
nourishment exists. The prevailing soil also is light and fri- 
able, and thus with the exception of the rich oak soil of the 
Himalayas, and perhaps the soil in the Terai under Darjeeling, 
Assam in this respect, but with those two exceptions, is 
second to none. 

As regards labour we must certainly put it the last on the 
list. The Assamese, and they arc scanty, won't work, so the 
planters, with few exceptions, are dependant on imported 
coolies, and inasmuch as the distance to bring them is enor- 
mous, the outlay on this head is large, and a sad drawback to 
successful tea cultivation. 

The Berhampootra, that vast river which runs from one end 
of Assam to the other, gives an easy mode of export for the 
tea, but still owing to the distance from the sea board, it can- 
not rank in this respect as high as some ottiers. 

Cachau. 

' Tlie indigenous tea is found in a part of this Province. 
The clipiatc is inferior to Assam, because the rains are too 
heavy, but I think it takes the second place. In one and an 
'important respect, it is even better than Northern Assam, 
more rain falls in the spring. 

^ The soil is not equal to Assamese soil, it is more sandy^, 
and l^ks the power. Again, i^erp is much more flat laxid 
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fit for tea cultivation in Assam, and there can be no dc/iibt as 
to the advantage of level surfaces. 

* 

As regards transport, Cachar has the advantage, for it has 
equally a water-way, and is not so distaiit from Calcutta. 

The labour aspect is much tlie same in the two provitices, 
^ both being almost entirely dependant on imported coolies ; but 
Cachar is nearer the labour fields' than Assam. 

However, after discussing separately, the advantages of each 
province, I propose to draw up a tabular statement, which 
will show at a glance the comparative merits of each, on each 
point discussed. 

Chittagong. 

This is a comparatively new locality for tea. The climate 
is better than Cachar in the one respect that the rains arc 
somewhat lighter during the i*ainy months, but inferior in 
the more important fact that much less rain fiills in the 
spring. In ‘ this latter respect it is also inferior to Assam, 
particularly to Northern Assam. I therefore as to climate 
give it the third place. There is one part of Chittagong, the 
Hill Tracts, (tea has scarcely been much tried there yet) 

‘ which, in the fact of spring rains, is superior to other parts 
of the province, as also in soil, for it is much richer there. 
On the whole, however, Chittagong must yield the palm to 
both Assam and Cachar, on the score of climate, and also I 
think of soil. For ^though good rich tracts are occasionally 
met with, they are not so plentiful as in the two last-named 
districts. Always, however, excepting the Hill Tracts of 
Chittagong, tliere the soil is, I think, quite equal to either 
As^^m or Cachar. 

As regards labour (a very essential point to successM tea 
.cultivation) Chittagong is most fortunate. With few excep- 
tions (and those only partial) all the pbintations are carried 
on with local labour, which excepting for about two months, 
.the rice-time, is abundant. ^ 
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For transport (being on the coast with a convenient, har- 
bour, a continually increasing trade, ships also running direct 
to and from England) it is by far the most advant^ously 
situated of all tea localities. 

Chittagong possesses another advantage over all other tea 
districts in its large supply of manure. The country is • 
thickly populated, and necesfearily large herds of cattle exist. 
The natives do not use manure for rice (almost the sole 
cultivation) and, consequently, planters can have it almost 
for the asking. The enormous advantages of manure in 
tea cultivation, are not yet generally appreciated. It will 
certainly double the ordinary yield of a tea garden. A 
chapter is devoted to this subject. 

Terai below Daiueeling. 

I have not seen this but have heard it very favourabl 
spoken of. The climate is probably nearly equ;il to Cache 
and the soil better. In the latter respect it is probably ah 
superior to Chittagong. Planters are better off there fc 
labour, than in either Assam or Cachar, but not so well off % 
in Chittagong. 

As regards transport, it is of course very badly situated, 
though, if ever a railroad is made to the foot of the Darjee- 
ling Hills, this difficulty will be got over. On the whole, I 
should think this district a very promising one for tea. 

The Dehra Dhoon. 

• 

I have heard the first tea in India was plaiiled here. The 
hmky men, two officers, who commenced the plantation, sold 
it, 1 believe in its infancy to a Company for 5 lakhs of 
rupees. What visions did tea hold forth in those days ! 

In climate, the l^ehra Dhoon, is far, far from good. The 
hot dry weather of the North-West is not at all suital to the 
tea plant. Hot^ winds shrivel if up, and though it recoverfs 
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when the rains come down, it cannot thrive in such a climate. 
One fact will, I think, prove this. In favourable climates, 
with good soil, and moderate cultivation, 18 flushes or crops 
may be taken from a plantation in a season. With like 
advantages, and heart/ manuring, 22 or even more may be had. 
In the Selections from the Keeords of the Government of 
India” on Tea published in 1857 '(a book to which many owe 
their ruin) the following appears, showing how small are the 
number of flushes in the North- We^st. 

Method of gathering Tea Leaves : — ^^The season for 

gathering leaves generally commences about the beginning 
of April, and continues until October ; the number of 
gatherings varies, depending on the moistness and dryness 
of the season. If the season be good, that is to say, if rain 
falls in the cold weather and spring and the general 
rains be favorable, as nuiny as five gatherings may be obtain- 
, . ed. These, however, may be reduced 

Three general gatherings, . i ^ 

to tlu’ce general periods for gather- 
ing, viz.y from April to June, from July to 15th August, and 
from September to 15th October. If the season be a dry one, 
no leaves ought to be taken off the bushes after the 1st 
* October, as by doing so they are apt to be injured. If, how- 
ever, there are good rains in September, leaves can be pulled 
until the 15th October, but no later, as by this time they 
have got hard and leathery and not fitted for making good 
teas, and as it is n^gsssary to give the plants good rest in 
order to recruit. Some plants continue to throw out new 
leaves until the end of November ; but tliose formed during 
this month are generally sinalj and tough.” * 

When this was written, the experience detailed relg-ted to 
Pehra Dhoon, the Kumaon, and Kangra Gardens, and we see 
that five flushes or gatherings are thought good. It however 
makes matters in this respect (far from a general fault in the 
said Records”) worse than they are. Ten and twelve 
flashes, with high cultivation^ can be got in tthe North-West. 
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But what is this as against 20 and 25 ? 

Labour^is pleutiful and cheap. The great distance from the 
Coast, makes transport very expensive. 

Kangra. 

This is a charming valley,, with a charming climate, more 
favourable to tea than Dehra Dhoon, still it is far from a tea 
climate. It is too dry and too cold. The soil is good for tea, 
better than, that of the Dhoon, but inferior to some rich soils 
in the Himalayan oak forests. Local labour is obtainable at 
cheap rates. Distance makes transport, for export, very 
difficult j but more or less of a local market exists in the Pun- 
jab, and a good deal of tea is bought at the fairs, and taken 
away by the wild tribes over the border. With the limited 
cultivation there, I should hope planters will find a market 
for all their produce. Manure must be obtainable (manure 
had not been thought of for tea when I visited 'Kangra) and 
if liberally applied, it will increase the yield greatly. 

Kangra is strictly a Himalayan district, but the elevation 
is moderate, if I remember right, about 3,000 feet, and the 
land is so slightly sloping it may almost be called level. A* 
great advantage this over the steep lands, on which most of 
the Himalayan gardens, many in Cachar, and some in Assam 
and Chittagong arc planted, 

Kangra is not the place for a man who wants to make 
money by tea ; but for one who would bT" content to settle 
there, and content to make a livelihood by it, a more desir- 
able spot with more charming climate could* not be found. 
Land, however, is not easily procured. 

Dakjebling. 

I have never beeh there. The elevation of the station, 
6,900 feet is far too great, but plantations lower down are, 
.1 believe, doing* well, (that is frdl for hill gardens). Tha 
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climate^ like all hill eh>r>ates, is too cold, but there is ricli 
soil, and cheap labour, to make up for this. 4® regards trails* 
port, the Darjeeling plantations have the same difficulties ad 
were detailed for the Terai below Daijeeling, with the addi- 
tional expense of sending the tea down the hill. Like eleva- 
tions ill Darjdeling and Kumaon are in favour of the former, 
fret, because the latitude is less ; eecondly^ because Darjeeling 
Gardens arc mostly on or near the outer slopes, and these are 
not so cold, as slopes? and valleys far in the hills, wliere many 
of the Kumaon Gardens are situated. I believe, therefore, 
that the hill plantations of Darjeeling have a better chance 
of paying than the gardens in Kumaon, but, as stated before, 
no elevated gardens, that is none in the Himalayas, have 
any chance in the race against plantations in the plains, 
always providing the latter are in a good tea climate. 

Gardens, barely removed above the Terai (and I hear there 
are such in Parjeeling) can scarcely he called elevated, and 
for them the remarks applied to the Terai are more fitting. 
As a broad rule it should be recognized, that the lower tea is 
planted in the Himalayas, the better chance it has. 

KrMAON. 

It was in this district (a charming climate to live in, with 
xnagnificent scenery to gaze at) I first planted tea in India, 
and I much wish ftr my onm sake, and that of others, I had 
not done so. 1 knew nothing of tea at the time, and I 
lliought a district, selected by Government, for inaugurat- 
ing the cultivation, must necessarily be a good one. No 
hill climate can be a good one for tea ; but the inner par^s of 
Kumaon, very cold, owing to its elevation, high latitude, and 
distance from the plains, is a peculiarly bad one. Yet there it 
was Government made nurseries, distributed seed gratis, 
i*eeommended the site for tea (see the Records^^ alluded 
to (and ied many on to tli^r/ruiu by doing *so. The inten- 
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tion of the Government was good, but the officers in charge 
of the enterprize were much to blame, perliaps not for making 
the mistake at first (no one at the first knew what climate was 
suitable) but for perpetuating the mistake, when later, very 
little enquiry, would have revealed the truth. I believe 
it was guessed at by Government officials long ago, but it * 
was easier to sing the old tune, and a very expensive song it 
has proved to many.* 

I need scarcely, after this, add I do not approve of Kumaon, 
for tea. An exhilarating and bracing climate for man, is not 
suited to the tea plant. The district has one solitary advan- 
tage — rich soil. I have never seen richer, more productive 
land, than exists in some of the Kumaon oak forests, but 
even this cannot, in the case of tea, counterbalance the 
climate. Any crop, which does not require much heat and 
moisture will grow to perfection in that soil. Such potatos 
as it produces ! Were the difficulties of transport not so 
great, a small fortune might be made by growing them. 

Could any part of Kumaon answer’ for tea it would be the 
lower elevations, in the outer ranges of the hills, but these 
are precisely the sites that have not b§en chosen. Led, as in 
my own case, partly by the Government example, partly by 
the wish to be out of sight of the " horrid plains,” and in 
sight of that glorious panorama the snowy range, planters 
have chosen the interior of Kumaon. Some wisely (I was not 
one of them) selected low sites, valleys,h*sheltered from the 
cold winds, but even their choice has not availed much. The 
frost in winter lingers longest in the valle3;s, and though 
doubtless the yield there is larger, owing to the increased* 
hej;t in summer, the young plants suffer much in the winter. 

* Is it possible that the continued deception (it was nothing less) was 
owing to the fact Gov^nincnt had gardens to sell there P They were adver- 
tized for sale a long time at absurd piices. Some are sold (the purchaiMra 
are to be pitied) the cheapest thing fov Government to do is to abandon tha 
others. 
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The outer ranges^ owing to the heat radiating from the plaingj 
are comparatively free from frost, but there again the soil is 
not so richi Still they would unquestionably be preferable to 
the interior. 

.Labour is plentiful in Kumaon, and very cheap, Rs. 4 per 
• mensem. Transport is very expensive. It costs, not a little, 
to send tea from the interior, ovel* divers ranges of hills, to 
the plains. It has then some days journey by cart, ere it 
meets the rail, to which 1,000 miles of carriage, on the rail- 
road, has to be added. 

The long and short of the matter is, Kiimaon is not a dis- 
trict in which tea can ever be grown to a profit. Some plan- 
tations, there are, which will I hope and believe pay their 
way, but they are quite the exceptions, and they cannot, I 
believe, ever pay a fair interest on the money laid out in 
making them.^ Now that tliese, (the exceptional ones) are 
made, it may be cheaper to keep them up than to abandon 
them, but as for the others (the Govern men t Plantations in- 
cluded) the sooner they are resigned the better. They can 
only be carried on at a loss. 

Gurhwall is next to Kumaon, and so similar, I have 
not thought it necessary to discuss it separately. The 
climate is the same, the soil as a rule not so good. There is 
one exception though, a plantation near Lohla/^ the teas of 
which (owing I conceive to its peculiar soil) command high 
prices in the Londopjmarket. The gardens, both in Kumaon 
and Gurhwall, have been generally much better cared for 
than those in Eastern Bengal. As a rule they are private 
, properties, managed by the owners. But no ca!!t*e or attention 
(and the one or two Companies that exist there have fir^t-rate 
men as managers) can counterbalance a prejudicial climate. 

Hazaueebaugh. 

The climate is too dry, and hot winds, though not for 
ong, are felt there. A gre^t compensation though is labour. 
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it is more abundant^ and cheaper in this District^ than in 
anj other. The carriage is all by land^ and it is some dis* 
tance to the rail ; still as will be seen by the comparative 
table further on, it is better off in this respect than some 
others. I have not seen the tea gardens at Hazareebaugh, but 
I do not believe they can ever vie with those in Eastern • 
Bengal, inasmuch as the clifnate is very inferior. 

The soil is light and friable, but not equal to some other 
districts. 

Neilgherries. 

This is I have heard too near the equator for the tea 
plant. The climate, otherwise, is superior to the Himalayan^ 
for the frost is very slight. Were there however more heat 
there in summei*, it would be better. It is a delightful 
place to live in, but I much question the success of tea there. 
The equable and temperate climate seems all that is required 
ior Cinchona, but an equable and temperate climate is not 
suited to tea. 

I have heard the soil is good, but have no certain informa- 
tion on this head. Not much difficulty can exist in the way 
of transport. 

Having now discussed each district, I give in further 
elucidation Meteorological Tables of the principal ones. For 
those, not mentioned in the tables, I have failed to acquire 
the necessary information. w 

My thanks are due to Dr. Coates at Hazareebaugh for 
his kindness in supplying me with much of .the data frdm 
which the following tables areiramed : • 



Tabt^ of Elov&tiOn &nd Temperature of Tea Localities. 

N. B.—The ezael UmperaMvre of other lea Bistriets not being Jenmon, I have confined myself to these; but general 
remarks on the elevation and temjperaiure of other Tea localities will he found elsewhere. 
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Table o| Latitude, Loii^itude, and Rain-fall of Tea localities 

■The exact rain-falls of other Tea Districts not being Tcnown, I have confined myself to these, hut general 
remarks on the rain-fall in other Tea localities will he found eleetvherOe 
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I will now endeavour to draw up a tabular statement of 
the respective advantages of the various Tea districts as 
regards climate, labour, soil, facilities of procuring manure, 
and transport. 

In importance I regard them in the order given. I place 
, labour before soil, because the fact is in all the jirovinces suit- 
able and good soil for tea can be found somewhere ; and therefore 
while soil is all important in selecting a site, it is secondary 
to labour in deciding on a district. ^ When my information 
on any point is not sure I place a note of interrogation. 
*Where advantages are equal, or nearly so, I give the same 
number, and the greater the advantage of a district, on the 
point treated in the column, the smaller the number. Thus 
under the head of climate, Assam is marked 1, meaning it is 
the best. 

As the following table gives no information, as to which 
of all the districts possesses the greatest advantages, all things 
considered ; b‘ut only gives my opinion of each under 'Oach 
head, and the subject closed in this way would be unsatisfac- 
tory, I may state that, either Chittagong, or the Terai below 
Daqeeling, are the places which I think will eventually pay 
best. But were local labour obtainable in either Assam or 
Cachar, they would rank first. 
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Comparative advantages of the Tea Districts in India as regards 
climate^ labour^ soily manurCy and transport. 


Tea Disteicts. 

• 

Climate. 

Labour. 

• 

*S 

CO 

Mauure. 

Transport, 

• 

Assam 

1 

H 

■ 

4 


to 

Cachar 

2 

m 

2 

4 

2 

.2 

Cliittiigong 

3 

2 

3 

1 

1 

1 

Chittagong Hill Tracts ... ... 

2 

3 

■I 

2 

IJ 


Torai below Darjeeling 

3 

3 

B 

3? 

5-^ 


Daijeeling ... ... ... , 

4 

3 

H 

3? 

6 


llazavccbaugb... 

4 

1 

B 

2 

4 

■1 

Kaugra 

4 

* 3 

B 

3? 

9 

ri 

'2 

Dclira Dhoon ... 

5 

3 

4 

3? 

g 

3 

Kumaon 

6 

• 2 

1 

3 


Nilgherrios ... 

6 

... 

3 

... 

1 



In some parts of tlie Chittagong Hill Tracts no manure or 
labour could be procured, while in ot\jers they would be 
moderately plentiful. I have assigned its value under those 
two heads, on the supposition favourable sites for manure and 
labour would bcf selected, but such sites axe very few. 
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CHAPTER rv. 

SoiL 

To pronounce, as precisely, on soil as on climate is not easy. 
The tea plant will grow on almost any soil, and will flourish 
on many. Still there are broad general rules to be laid down 
in this selection of soils for tea, which no one can ignore with 
impunity. 

When fii-st I turned my attention to tea, I collected soils 
from many gardens, rioting in erch case how the plants 
, flourished. I then set down to examine them, never doubting 
to arrive at some broad practical conclusions. I was sadly 
disappointed. I found the most opposing soils nourished, 
apparently, equally good j)lants. I knew not then much about 
tea, and judged of the tea bushes mostly by their size; (a very 
fallacious test) still after-experience has convinced me, I was 
more or less right in the conclusion I then came to, that seve- 
ral soils are , good for tea. 

Nothing then hut broad general rules can be laid down on 
this point, for I defy ‘any one to select any one soil, as the 
best for tea, to the exclusion of others. 

A light sandy loam is perhaps as good a soil, as any, out of 
tlie Himalayas. It ought to be deep, and the more decayed 
vegetable matter there is lying on its surface the better. If 
deep enough for the descent of the tap-root, say three feet, it 
matters not much what the sub-soil is, otherwise a yellowish 
red sub-soil is an advantage. This sub-soil is generally a 
mixture of clay and sand. Much of Assam, Cachar, and 
Chittagong is as the above, but as a rule it is richest in Assam, 
potest in Chittagong. 

Where the loam is of a greasy nature, (very different to 
clay) with a mixture of sand in it, it is superior to the above 
for it has more body. All good tea soils must have a fair 
proportion of sand, and if not otherwise apparent, it may be 
detected by mixing a little of the soil with spittle, and mb* 
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the sun, the particles of sand will be seen to glisten. 

The soil so common in the Himalayas, that is light rich 
loam with any amount of decayed vegetable matter on it and 
with a ferruginous reddish yellowish sub-soil, is, I consider, 
the finest soil in the world for tea. What a pity it nowhere 
exists in a really good tea climate. The rich decayed vegeta- 
ble matter is the produce for 'centuries of the oak leaves in the. 
Himalayan forests, and as all the world knows oak only grows 
in temperate climes. 

It was long believed that tea would thrive best on poor ^ 
soil. The idea was due to the description of tea soils in China, 
to be found in the first books that treated of tea. But the 
fact that tea, as a rule, is only grown in China on soil which 
is useless for anything else, quite alters the case. If a soil 
is light and friable enough, it cannot be too rich for tea. 

BalFs book on the cultivation and manufacture of tea in 
China^^ has much on tea soils, but the opinions the author 
collected are sadly at variance, and on the whole teach 
nothing. 

In conclusion, I will attempt to point out the qualities in 
soils in which the tea plant delights, as also the qualities it 
abhors. 

It loves soils friable, that is easily divided into all their 
atoms. This argues a fair proportion of sand, but this should 
not be in excess, or the soil will be poor. The soil should be 
porous, imbibing and parting with watei;^freely. The more 
decayed vegetable matter on its surface, the better. 

To be avoided are stiff soils of every kind, ^as also those 
which when they dry, after raui, cake together and split. 
Avoid a|[so blacic coloured, or even dark coloured earths. All 
soils, good for the tea plant, are light coloured. If, however, 
the dark colour arises from decayed vegetation, that is not the 
colour of the soil, atid as observed, vegetable matter is a great 
advantage. Judge of colour whe^ soil is dry — for even light 

coloured soil looks dark when wet. « Soil which will make 

$ \ • 
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bricks^ will not grow tea, and though I have soxnetimea eeen 
young plants thrive on stiff soil, I do not believe in any stiff 
soil as a permanence. 

Stones, if not in excess, are advantageous in all soils in- 
clined to be stiff, for they help to keep them open. But then 
‘ they must not be large, as if so they act as badly as a rocky 
substratum preventing the descent of the tap-root. 

The reason, I take it, why tea thrives best in light soils is 
that the spongiolcs, or ends of the (ceding roots, are very ten- 
der, and do not easily penetrate any other. 

There is more nourishment in stiffiir soils, but for this reason 
the tea plant cannot take advantage of it. 

If a chosen soil is too stiff, it may be much improved for 
tea by mixing sand with it. However, even where sand is 
procurable near, the expense of this is great. When done, the 
sand should be mixed with the soil taken out of the holes in 
which the plants arc to be placed, (sec transplanting) and it 
may be done, again later, by placing sand round the plants 
and digging it in. All* this though is extra labour and very 
expensive, so none but a good tea soil should ever be selected, 
and it is very easily found, for it exists in parts of all the dis- 
tricts discussed. 

CHAPTER V. 

Nature of Jungle. 

I HAVE not much to say under this head. I have heard 
many opinions as to the kind of trees and jungle, that should 
€fist in contemplated clearances, but I attach little or no 
wei^t to them, at all events in Bengal. 

In the Himalayas it is somewhat different. There oak trees 
should be sought for, their existence invariably makes rich 
sbiL* Fir on the contrary, indicates poor soil. At elevations, 
however, the desideratum of a warm aspect interferes, for the 
best oak forests are on the colder side. I speak of course of 
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elevations practicable^ say three or four thousand feet^ above 
this it is a waste of money to try and cultivate tea. 

In Bengal^ I do not think the nature of * the jungle on land 
contemplated, signifiep much. As a rule the thicker the jungle, 
the richer the soil ; but if seeking for a site, large trees should 
not be a 9ine qm non. Much of the coarse grass land is very 
good, and large trees add enormously to the expense of clear- 
ings. It is not cutting them dowA, which is so expensive, 
it is cutting them up and getting rid of them by burning or 
otherwise, after the former is done. 

I have discussed soil fully already and need only add here,* 
that if the knowledge to do so exists, it is better to judge of 
soil from the soil itself, than from the vegetation on it, though 
doubtless a fact, that luxuriant vegetation indicates rich soil. 

CHAPTER VI. 

Water and Sanitation. 

These may be discussed together, and shortly. 

Of course adjacent water carriage is a great advantage for 
a garden, and it should be obtained, if possible, in selecting a 
site. The expense of land carriage, tea being such a bulky 
article, is great, and tea cultivation requires all advantages to« 
make it pay well. 

But it is water for a garden that particularly concerns us 
now. It is not easy to find land that can be irrigated (this 
is discussed elsewhere) but no labour or expense in getting 
such land would be thrown away. Irri^tion, combined with 
high cultivation in other respects, will give a yield per acje 
undreamt of. • 

In no case should a plantation be made except wfiere a 
ruifhing stream is handy. Water is a necessity for seedlings 
and a plentiful adjacent supply of it is a great desideratum for 
the comfort and he^dth of every soul on the garden. We all 
know how dependent the nathres are on water, and it is evi- 
dent facilities ii^ this respect witf conduce much (whether the 



176 Cultivation 4nd mn^aetnre of J'ea in 

labour be local or imported) both to get^ and keep coolies* 

It has been observed that as a rule, good tea climate is not 
a healthy one. Ihere is no getting over the fact and we can 
only muke. tlie best of it. The house, the factories and all the 
buildings should be placed as high as possible, and not very 
close to each other, both for the sake of health and in the 
event of fire. The locality should be well drained, and cleanli- 
ness be attained in every possible way. Give the coolies good 
houses, with raised medians to sleep on, and sprinkle occasion- 
ally carbolic acid powder in your own house, and those of 
others. 

Sanitation is however a large subject. It can be studied 
elsewhere. General ideas on it and on the properties of the com- 
monest medicines are a great advantage to any intending tea 
planter. 

CHAPTER VII. 

Lay of Land. 

Th« first idea prevailing about tea was that it should be 
planted on slopes. It was thought, and truly, that the plant 
was impatient of stagnant water, and so it is, but it is not 
‘ necessary to plant it on slopes in consequence. Pictures of 
Chinese, suspended by chains, (inasmuch as the locality could 
not be otherwise reached) picking tea oflT bushes growing in 
the crevices of rocks somewhat helped this notion ; and when 
stated, as it was, that the tea produced in such places was the 
finest and commanded the highest price, intending planters in 
I|fdiaweut crazy in their search, for impracticable steeps 1 
Mu|b of the failure in tea has arisen from this fact, for a 
gresM part of many, the whole of some gaixlens, has been 
planted on land, so steep, that the tea can never last dr thSrive 
on it. 

Sloping land is objectionable in the follqwing respects, ft 
tamnot be highly cultivated in ^ny way, (I hold tea will only 
pay with high cultivation) for high cultivatioig. consists in&e* 
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queiit digging, to keep the soil open, and get rid of Weeto 
and liberal manuring. If such soil is dug in the rainy season 
it is washed down to the foot of the hill, and if manure is 
applied at any time of the year, it experiences the same fate 
when the rains come. As it cannot be dug, weeds necessarily 
thrive and diminish the yield by choking the plants. • 

The choice is therefore of £wo evils low cultivation and 
weeds” or " high cultivation which bares the roots of thepUnts 
in a twelve month.” Of two, the first must be' chosen, for 
if the latter were pursued the plants getting gradually more^ 
and more denuded of soil, would simply topple over in two or 
tjhree years. But choosing the lesser evil, the mischief is not . 
confined to the bad effects of low cultivation. Dig the laud 
as little as you will, the great force of the rains washes down 
a good deal of soil. The plants do not sink, as the soil 
lowers, and the consequence is that all tea plants on slopes 
have the lower side bare of earth, and the roots exposed. This 
is more and more the case the steeper the slope. These ex- 
posed ix)ots shrivel up, as the sun acts on them, the plant 
languishes, and yields very little leaf. 

Attempts are made to remedy the ^mischief by carrying 
earth up from below yearly, and placing it under the plant,^ 
but the expense of doing this is great, and the palliation is 
only temporary, for the same thing occurs again and again, as 
each rainy season returns. 

The mischief is greater on stiff, than os sandy soils, for on 
the former the earth is detached in great pieces and carri^ 
down the hill. I know one garden in Chittagojag, a large on^, 
fvhere the evil ts so gi*eat, that.thc sooner the cultivatidh is « 
abandoned, the better for the owners. 

A great many gardens in India, indeed the majority, are on 
slopes. A few in Assam, the greater number in Cachar, 
§pme in Chittagong, and almost all the Himalayan planta*' 
tions. Such of these as are on ^sieep slopes will I believ^ 
never pay, and instead of improying yearly (as good 



highly cultivated^ should do even after they have arrived at 
full bearing) such, I fear, will deteriorate yeai; by year. 

Plantations on moderate slopes, need not fail, because of the 
slopeSi The evils slight slopes entail are not great, but the 
sooner the fact is accepted that sloping cannot vie against 
flat land for the cultivation of tea, the better. 

Where only the lower part of slopes are planted, the plants 
do very well. The upper part being jungle the wash is not 
great, and the plants benefit much by the rich vegetable 
^matter the rain brings down from above. I have often seen 
very fine plants on the lower part of slopes, where the upper 
has been left in jungle, and 1 should not hesitate to plant such 
poriions ^tlie slope was moderate. 

Where teelah land, in Eastern Bengal, or sloping land in 
the Himalaj’-as, Chittagong, or elsewhere, has to be adopted^ 
aspect is all important. A good aspect in one climate is bad 
in another. In Assam, Cachar, Chittagong, and all warm 
places, choose the coolest, at high elevations (temperate climes) 
the warmest. 

In the Himalayas, moreover, the warmer aspects are, as a 
rule, the most fertile ; vice verm in warm localities* Many a 
garden, which would have done very well, on the moderate 
slopes chosen, had only the proper aspects been planted, has 
been ruined by planting alb sides of teelahs or hills indescri- 
minately. The southern and western slopes of plantations in 
warm sites, are generally very bare of plants. Not strange 
they should be so, when the power of the reflected rays of 
the afternoon ^un are considered. Again, in cold climates 
plants cannot thrive on northern aspects, for their great want 
in such climes is heat and' sunshine. Let the above fault, 
tii^ be SToided in both cases^ for though, doubtlew^ a garden 
is more handy, and looks better in one piece planted all over 
without introducing jungle, even patches of jungle look better, 
and are decidedly cheaper, than bare cultivated hills. . 

Of flat land, after what Z, have written, I ne^ not add rnadir 
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tt is of two kinds^ table and valley land ; the former is very- 
rare in tea distrjcts, at least of any extent, which makes it 
wortli while to plant it. There are two gardens in Chittagong 
on such flat table land, and they are both doing very welL 
Table land cannot be too flat, for the natural drainage is so 
great, no stagnant water can lie. It is inferiorio vall^ land • 
in the dry season, but superior in the rains. 

Valley land is not good if it is perfeetly flat. It will then 
be subject to the inundation and stagnant water. There is 
nothing that kills the plant so surely and quickly as the latter#^ 
Even quite flat valleys, can be made sweet, by artificial drain- 
age, but to do this, lower level, not too far distant, must exists 
and the danger is not quite removed then. Valleys, in which 
no water course exists, and which slopes towards the mouth 
alone^ are to be avoided, for the plants near the mouth always 
get choked with sand. The 'best valleys are those with a 
gentle slope both ways, one towards the lowq^t line of the 
valley, be it a running water-course, or a dry nullah which 
carries off rain, the other, which should be the highest slope> 
towards the ipouth of the valley. Such valleys drain them- 
selves, or at least very little artificial drainage is necessary. 
A valley of this kind, with a running stream through it, is 
noet valuable for tea, and if the other advantages of soil and 
climate are present it is simply a perfect site. Such however are 
not frequent. If in such valleys, as is generally the ease, the 
slope from the head to the mouth is ♦nough, the running 
Streams can be bounded" (shut up) at a high level, and 
brought along one side at a sufficient elevation to irrigate the 
whole. 

I hswre never seen but one garden in a valley that fulfils 
all these conditions exactly. It is in Chittagong, the soil is 
good, labour plentiful, and manure abundant. It ought to da 
great things, for tfie possibility of irrigating plants in the dry 
season (which as observed is ve»y trying in Chittagong) will 
give several extfa flushes in the^cjjir. 
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Of conrse in the wet season on such land^ the water mudt 
be allowed to resume its natural course. 

Narrow valleys are not worth plantings if the hills on the 
sides are steep and consequently better /left in jungle. No 
narrow tracts of land, with jungle on both sides, are worth 
' the expenses of cultivation, for the continual encroachment 
of the jungle gives much extra work. The plants, moreover, 
in very narrow valleys, get half buried with soil, washed down 
from the adjacent slopes. Narrow valleys are therefore, in any" 
case, better avoided. 

To conclude, shortly, flat lands can be highly cultivated, 
steep slopes cannot. Tea pays best (perhaps not at all other-^ 
wise) with high cultivation, ergo flat lands are preferable. 

CHAPTER VIII, 

Laying oat a Garden. 

By this "i mean, so dividing it when first made into parts,, 
that later the said parts shall be easily recognized, and sepa** 
jrately or differently treated, as they may require it. 

The usual custom is to begin at one end of a plantation, 
and dig it right through to the other. In tlie same way 
"with the pruning and plucking, and 1 believe the system is 
a very bad one. Different portions of gardens require differ* 
ent treatment, inasmuch as they differ in soil, and otherwise. 
One part of a plantation is much more prolific of weeds than 
another — ^how absurd, that it should be cleaned no oftener 1 
This is only one exemplification of difference of treatment, but 
40 many ways it is necessary, most of all in plucking leaf. 

» All parts of a plantation, owjng in some places to the dif«* 
jfereiit ages of the plants, in* others to the variety in the soil 
nnd its productive powers, or in others where slopes , exist to 
ithe aspect, do not yield leaf equally, that is flush does not 
&llow flush with equal rapidity. In some* places, (supposing 
eaeh part to be picked when the flush is ready) seven days 
interval will exist between,tbe»flushes, in others nine, ten> w 
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twelve^ but no attention ae a role is paid to this. Thepiekers 
have finished the garden at the west end, the east end is agaiii 
ready, and when done, the middle part will be taken in handit 
be it ready^ or be it.not ! It may be said the middle part 
flushes quicker than any other, in this case the flush will be 
more tlian mature, when it is taken, in fact it wJJl have begun • 
to harden. Or it may be the middle part does not flush as 
quickly as the others, in this case it will be picked before it is 
ready, that is when the flush is too young, and the yield will 
consequently be smaller. 

I believe the yield of a plantation may be largely increased 
by attending to this. Every tea estate should be divided 
into gardens, of say about six to ten acres each. If no 
natural division exists, roads to act as such should be made* 
More than this cannot be done when the plantation is first 
laid out, but when later the plants yield, any diflerence 
between the productive powers of different parts ctf the same 
garden, should be noted and these divided off into sections. 
To do this with roads would take up too much space, and small 
mansonry pillars, white-washed, are the best. Two of. these, 
one at either end of any side of a section, are enough, and 
they need not be more than three feet high, and a foot square/ 
Thus each garden may be divided into three or four sections^ 
which in a hundred acre estate, partitioned off into ten 
gardens, would give about 30 or 40 sections. No matter 
where a section may be, directly the flush on it is ready it 
should be picked. Where the soil on any one garden is much 
the same, and observation shows the plants all over it flush 
equally, it may be divided intq only two sections, or even , 
left all,in one. I only lay down the principles, and I am very 
cer^in it works well, the proof of which is, that where I have 
practised it, some sections daring the season give three, foiir> 
and five flushes mdte than others^ Had the usual plan of 
picking, from one end to the oth^r, been adopted, they would 
have been oSi farcei to give , the .same number. In otheif 
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words the said extra flushes would have been lost, and further 
loss occasioned by some flushes being taken before they were 
ready, others after a portion of the tender leaf ha4 hardened. 

The best plan is simply to number the gardens from one 
upwards, and the sections in each garden the same way. Thus 
<• supposing Noi 5 garden is divided into three sections, they will 
be known respectively as 5-1, 5-2,* and 5-3. This is the best 
way for the natives, and I flhd they soon learn to designate each 
section. 1 have a man whose special duty (though he has 
other work also) it is to see each day which sections are ready 
to pick the following, and those, and those alone, are picked. ' 
Practice soon teaches the number of pickers required for any 
given number of sections, and that number only are put to the 
work. If a portion is not completed that day, it is the first 
taken in hand the next, and if any day on no sections is the 
flush ready, no leaf is picked the following. 

Apart frbm leaf-picking, the garden and section plan de- 
tailed is useful in many ways. Each garden, if not each 
sectiou which most requires it, is dug, pruned, or manured at 
the last time, and any spot on the plantation is easily desig- 
nated. The plan &cilitates the measurement of work and 
‘enables correct lists of the flushes gathered to be kept. It is 
thus seen which gardens yield best, and the worst can by 
nxtxa manuring, be brought to equal those. 

In short the advantages are many, too numerous to detail 

Of course all this qan be better done on a flat garden, than 
on one planted on slopes, and though it may not be possible to 
'Work it out a^ much in detail on the latter, still n good deal 
. in that way can be done, and I, strongly recommend it. 

In laying out a plantation, keep it all as much together as 
possible, the more it is in one block, the easier it is supervised, 
the cheaper it is worked. Still do not, with a view to this, 
take in any bad land, for bad land will never pay. 

Let yomr lines of tea plants, as far as practioable, run with 
geomekkal r^^ularity. Yowwill later find* both in inea» 
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«uting work, and picking leaf, great advantages thereftonf. 
Ill gardens where the lines are not regular, portions are con- 
tinually being passed over in leaf-picking and thereby not 
only is the present flush from such parts lost, but the follow^ 
ing is also retarded. 

If your diflereut gardens are so ^situated, thnt the* roads 
through them, that is from one garden to the other, can be 
along lie side of any garden without increasing the length 
of the road, by all means ^opt that routCi There is no such 
good boundary for a garden as a road that is being conti- ^ 
mially traversed. It will save many rupees by preventing 
the encroachment of jungle into a garden, and more space is 
thus also given for plants. It is, however, of no use to do it 
if a road through the middle of the garden is shorter, as 
coolies zvill always lake the shortest route. 

The lines of plants, on sloping ground, should neither rim 
up and down, nor directly across the slope. If they run up 
iind down, gutters or water-courses will form l)etweeti the 
lines, and much additional earth will be Washed away thereby* 
If they run right across the hill, the same thing will occur, 
heiween ike trees in each line, and the lower side of each plant 
will have its roots laid very bare. It is on all slopes a choice ' 
of evils, but if the lines arc laid diagonally across .the hill, 
so that the slope along the lines shall be a moderate one, the 
evil is reduced as far as it can be, by any arrangement of the 
plants. No, I forgot, there is one other, thing. The closer 
the lines to each other, and the closer the plants in the lines to 
each other, in short the more thickly the grounjd on slopes ft 
planted, the les^ will be the wa^, for stems and roots retain 
the soil jin its place, and the more there are, the gi*eatef tbe 
advantage. 

Where slopes are steep and where there are stones (though 
remember steep slo|fes are to be avoided) terracing may be 
resorted to with advantage as the .washing down of the soil 
fa much checked •by it. Without ^stones, and large 



184 Cnltimtim and manufaeinre of Tea in India, 

support tliem^ no terraces will hold, and their construction is 
a loss. 

On flat land of course, it does not really signify in which 
directions the lines run, but such a garden looks best if, when 
the roads are straight, the lines run parallel to them. 

In laying out a garden, choose a central spot with water 
bandy for your factory, bungaloTV’, and all your buildings ; let 
your tea houses be as close to your dwelling-house as possible, 
so that during the manufacturing time, you can be in and 
out at all hours of the day and night. Much of your success 
will depend upon this. Let all your buildings be as near to 
each other as they can, but still far enough apart, that any one 
building may burn, without endangering others. You need 
not construct any tea building until the third year. 

CHAPTER IX. 

• V, Varieties of the Tea Plant, 

These are many, but they all arise from two species, the 
China plant, the common tea bush in China, and the indige- 
nous plant, first discovered some forty years ago in Assam. 

These are quite different species of the same plant. Whether 
* the difference was produced by climate, by soil, or in what 
way, no one knows, and here we have only to do with the facts 
that they do differ in every respect. A purely indigenous 
plant or tree (for in its wild state it may more properly bo 
called the latter) grows with one stem or trunk and runs up 
to 15 and 18 feet high. It is always found in thick jungle 
^und would thus appear to like shade. I believe it docs, when 
young ; but I am quite sure if the jungle were’ cleared round 
an indigenous tea tree found in the forest, it would thrive 
better from that day. The China bush (for it is never more), 
after the second year, has numerous stems, and six or seven feet 
would seem to be its limit in height. Tlie lowest branches of 
a.China plant are close to the ground, but in a pure cultivated 
indigeaous, nine inches to a foot above the soil, up to wbich 
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the single stem is clean. 

The indigenous grows quicker after the second or third year 
than the China if it has not been over-pruned or over-plucked 
when young. In other words it flushes quicker, for flushing 
is growing. 

The indigenous does not run so much to wood*as the China. 
Indigenous seedlings requirfe to be watered oftener than 
China, for the latter do not suffer as quickly from drought. 
The indigenous tree has a leaf of nine inches long and more : 
the leaf of the China bush never exceeds four inches. The 
indigenous leaf is a bright pale green, the China leaf a dull 
dark green colour. The indigenous flushes,^^ that is produces 
new tender leaf much more copiously than China, and this in 
two ways, first the leaves arc larger, and thus, if only even in 
number, exceed in bulk what the China has given, and second- 
/y, it flushes oftener. The infusion of tea made from the indi- 
genous species, is far more rasping^^ and pungent” than 
what the China plant can give, and the tea commands a much 
higher price. It is difficult to prune the China plants too 
young, the indigenous on the contrary requires tender treat- 
ment in this respect. The young leaves from which alone tea 
is made are of a much finer and softer texture in the indige- 
nous than in the China^ the former may be compared to satin, 
the latter to leather. The young leaves of the indigenous 
moreover do not harden so quickly as those of the China, thus 
if there is any unavoidable delay in picking a flush, the loss is 
less with the former. In the fact, that unpruned or unpicked 
plants (for picking is a miniature pruning) give fewer and leSs 
succulent youn^leaves which haj*den quicker than pruned ones, 
the twq varieties would seem to be alike. The China variety is 
much more prolific of seed than the indigenous, the former also 
gives it when younger, and as seed checks leaf, the China is 
inferior in this as in other respects. The China is by far the 
hardier plant. It is much easier to rear and it will grow 
in widely differing climates wlunh the indigenous will not. 
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A patch of indigenous with a mature flush on it is a prett^i^ 
sight. The plants all appear as if crowned with gold (they 
are truly so if other advantages exist) and are a great contrasi 
to the China variety if it can also be seen near^ . 

I have now, I think, pointed out the leading characteristics 
• of the two oiiginal varieties of the tea plant, and it stands to 
reason no one would grow the Cliiha who could get indigenous. 
But the truth is a pure specimen of either is rare. The plants 
between indigenous and China are called hybrids.^^ They 
were in, the first instance produced by the inoculation, when 
clo^e together, of the pollen of one kind into the flower of the 
pther, and the result was a true hybrid, partaking equally of* 
the indigenous and China characteristics ; but the process was: 
repeated again and again, between the said hybrid and an 
indigenous, or China, and again later between hybrids of 
different degrees, so that now there are very many varieties of 
the tea plait, 100 or even more, and no garden is wholly indi- 
gieuous or wholly China. So close do the varieties run, no 
one cah draw the line and say where the China becomes a by-, 
laid, the liybvid an indigenous. Though as a rule the j'oung 
leaves are light green, or dark green, as the plant approaches 
Ylie indigenous or China in its character, tlicrc are a certain 
class of bushes (all hybrid) whose young leaves have strong 
shades of crimson and purple. Some even are quite red, others 
quite puqile. These colours do not last as the leaf hardens, 
and the matured leaves of these plants do not differ from 
others. Plants with these coloured leaves are prolific. 

; •The nearer each plant approaches the indigenous the 
« higher its class and excellence,^ ergo one plantation is com* 
posed of a much better class of plants than another. Had 
China seed never been introduced into India, a very dxAer- 
ent state of things would have existed now. The cultivation 
would not have been so large but far mwe valuable. The 
propagation apd. rearing of tl\e indigenous as observed is diffi- 
cult,, the China, is much hardier while young, • So difficult, k 
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it to rear successively the pure indigenous, perhaps the best 
plan, were it all to come over again, would be to propagate a . 
high class hybrid and distribute it, never allowing any China 
seed or plants to leave, the nursery, which should have been a 
Government one. But we must take things as they are. Tlie 
Government nurseries in the Himalayas and the Dehra Dhoon, • 
{there have never been any dsewhere and worse sites could 
not have been chosen) were jdanted entirely with China seed, 
the seedlings distributed all over the country, and thus the 
mischief was done. The Indian tea is vastly superior to 
China, and commands a much higher price at home, but it is 
still very inferior to what it would have been, had not China 
seed been so recklessly imported and distributed over the' 
country. 

The home of the indigenous tea tree is in the deep luxurious 
jungles of Assam and Cachar.* There it grows into a good 
sized tree. I have seen it 20 feet high. These are ^bf no use,* 
except for seed, until they are cut down. When this is done 
they throw out many new shoots, covered with young tender 
leaves, fit for tea. Tliey are of course far too big to trans- 
plant, but on some sites where they were numerous, that spot 
was chosen for the plantation, and some of these are the best* 
gardens in Assam and Cachar. 

The indigenous plant and high class hybrid requires a hot, 
moist climate, and will not therefore flourish in any parts of 
India outside Eastern Bengal. I have tried it in the Hima-> 
la vas, there the cold kills it. In Dehra Dlioon and Kangra 
the climate is far too dry ; besides the hot winds in the formear,. 
and the cold itfthe latter, are prejudicial. The Terai under Dar-* , 
jeeling^ would, I think, suit it, but I have never been there and. . 
cannot speak from experience. The Neilgherries (for the 
reasons given in another Chapter) will not, I believe, answer 
- • - - — 

* It is a singular fact that none exist in Northern Cachar that is on 
Northern side of tlie»river. 
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for tea at all* In Assam^ Cacbar^ and Chittagong^ the 
genous and the highest class hybrids will thrive^ for the 
climate of all three suit it^ but perhaps l^orthcrn Assam 
possesses the best climate of all, for tha^ description of plant. 

The Himalayan gardens consist entirely of China plant® 

, mixed occasionally with a low class of hybrid. They were 
all formed from the Government Nurseries where nothing but 
China was reared. Occasional importations of Assam and 
Cachar seed will account for the sprinkling of low class hy- 
brids which may be found. The same may be said of Debra 
*Dhoon and Kangra. In some gardens on the Terai below 
Darjeeling, I believe a high class of plant exists. In Assam, 
Cachar, and Chittagong, the plantations vary much, but all 
have some indigenous and high class hybrids, while many gar- 
dens are composed of nothing else. 

. It is evident then that the value of a garden depends much 
on the clash of its plants, and that a wise man will only 
propagate the best. Only the seed from good varieties should 
be selected, and gradually all inferior bushes should be rooted 
out and a good kind substituted. "When this shall have been 
systematically done for a few years, on a good garden, which 
bas other advantages, the yield per acre will far exceed any 
thing yet realised or even thought of. 

Government action in the matter of tea has been prejudicial 
in many ways, but in none more so than when they were 
doing their best to foster the cultivation by distributing China 
seed and seedlings gratis. No one can blame here (would the 
Qpvernment were equally free from blame in all tea matters) 

^ but the mischief is none the less. It will take ^ years to undo 
HiB harm then done. 

The seed of indigenous, hybrid, and China are like in appear- 
ance aad cannot be distinguished. Thus, when seed formerly 
Vfsm got from a distance, the purchaser was at the mercy of 
tbe vendor. , ^ 

High cultivation improves the class of a tea»plant. Thusa^ 
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purely China bush, if highly cultivated and well xnaiiuted, will 
in two or three j^ears assume a hybrid character. High culti- 
vation will therefore improve the class of all the plants in a 
garden ; but the cheapest and best plan with low class China 
plants, is to root them out and replace them with others, as 
will be explained hereafter. Low class seedlings should also • 
be rooted out of nurseries. 

I cannot conclude this Chapter better than by giving an' 
extract from the Government Records^^ alluded to, and I add 
a few remarks at foot, as otherwise the reader might be puz-^ 
zled with some opinions expressed, so much at variance with 
the generally received opinions on tea to-day. 

Kindft of Tea Plants cidiwated, — “ When Government resolved 
on tiying the experiment of cultivating Tea in India, they 
deputed Doctor Gordon to Cliina to acquire information respect- 
ing the cultivation and manufacture of Teas, and to procure 
Tea seeds. Aided by Doctor Gntzlaff he procured a quantity 
of seeds from the mountains in the Amoy Districts. These 
seeds were sent to the Calcutta Botanical Garden, where they 
were sown in boxes. On gcraiinating they were sent up the 
country in boats, some to Assam and some to Gurhmuktesur, 
and from thcnco to Kumaon and Gnrhwal. From these plants 
date the commencement of the Tea Plantations in the Hima- 
layas.* Tea was first made in Kumaon in 1841, and the 
samples sent to England, and were pronounced to be of good* 
quality fitted for the homo markets and similar to the Oolong 
Souchong varieties. TJius Messrs. Thompson, of Mincing lane, 
report on a sample sent by us to Doctor Royle in 1842 : — “ The 
sample of Tea received belongs to the Oolong Souchong kind, 
fine flavoured and strong. This is equal to the superior black 
Tea generally sent as presents, and better for the most pari 
than the Cliina Tea imported for mercantile purposes. By 
many it was supposed tliat there were different species of the 
Tea plant, and that the species cultivated in the South Distri(?ts 
of Ciuna was different from tliat met with in the North. To , 
— — — * ,, 1 

* Anil also the introdnctlon of a bad class of plants. 

t A single small sample of tea very carefully made, and with an amount of 
labour which could never be bestowed on the mass, is little or no criterion." 
Tea is better made in Hnmaou in 1870 than it was in 1842, but Kumaon tea 
does not vie in price with Eastern Bdhgal produce. All the Himalayan ten 
is weak, though of a deiicate flavour ; all* tea grown at high elevations 
be so. 
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solve this mystery, and at the same time procure the best van^ 
ties of the Tea plant, Mr. Fortune was deputed to China. 
By him largo numbers of Tea plants wore sent from different 
Districts of China celebrated for their Teas, and aVc now thriv- 
ing luxuriantly iu all the Plantations tlu’ougliont the Kokistau 
of the North-West Provinces and Punjab. Both green and 
black Tea plants were sent, the former from Whey Chow^ 
» Mooyeen, Chusan, Silver Island, and Toiii Tang, near Nhigpo, 
and the latter from W'oo-c San, Tein San and Tsin Gan, in tho 
Woo-e District. But so similar are tho green and black Tea 
plants to each other, and tho plants from ilio Amoy Districts, 
1 » most practised eye, when they 

Several varieties. mixed together, cannot separate them, 

showing that they are nothing more than mere varieties of one 
''and the same plant, the changes in the form of the leaf being 
brought about by cultivation. iVIoreover, throughout the plant- 
ation fifty varieties might easily be pointed out ; but they run 
so into each other as to render it impossible to assign them any 
trivial diameter ; and the produce of tho seed of dilieront 
varieties do not produce tho same variety only, but sevei»al 
varieties, proving that tho changes are entirely owing to culti- 
vation, nor do tho plants cultivated at 0,000 feet in the Hima- 
layas differ^ in the least in their varieties from tliose cultivated 
at 2,500 feet of altitude iu the Dej’^rali Dhoon. 

That the Assam plant is a marked species is true, it being 

Assam snecies distinguished by its large membraneous 

^ ASbam species. . lanceolate leaf, small flower, and up- 

right growth. 

“ It is a veiy inferior plant for making Tea, and its leaves 
jare therefore not used.** Though the plants received from tho 
different Districts of China do not difier from those first sent 
to the Plantations, it is highly important to know' that the Tcfa 
plants from well-known green and black Tea Districts of China 
now exist iu the Plantations, as it is stated that local causes 
exert a great influence in the quality of the Teas, as much as 
the mamifacture does. The expense, therefore, incuired in 
atocking the Government Plantations with the finest kinds and 
varieties of Tea plants procurable in China, though great, will 
Be amply repaid. Prom them superior kind of Teas ai*e produced. 
This, however, *I doubt, as tho Teas pi’eparedt from the first 
* imported plants have reached a* perfection not surpassed by any 
. Ounese produce.^’t 


' • A little enquiry would have shown this was not true, even when it was 
written* All tea planters, brokers, and all interested in tea know now (many 
knew it then) that tho " Assam species,*’ m., the indigenous, makes the most 
vahutUe tea produced. * 

. f There muiri be some misprint here for the last sentence in coxmection 
. wiihibe pxeee^g one is unintelli£;ihle« 




^ The above extract is a sample of the said " Records/^ They 
abound in errors^ and highly coloured statements, which in- 
duced many to embark in Tea on unfavourable sites, and the 
red book^^ (it is bound in red cover) is not exactly blessed by 
the majority of the Himalayan planters. 

CHAPTER X. 

Tea Seed.* 

Though there is a great difference in tea plants (see last 
chapter) the seed of all is the same, and it is therefore im- 
possible to say from what class of plants it has been gathered# 
When tea seed was very valuable (it has sold in the tea- 
fever days as high as Rs. 200 per maund) it was the object 
of planters to' grow as much as possible, but now that its value 
is nominal, and as seed on the tea bush checks leaf, planters 
should prevent as far as they can their trees from bearing it. 

High class plants do nob give much seed, a •plantation 
therefore with much on it, should be avoided in purchasing 
seed. 

The tea flower (the germ of next yearns seed) appears in the 
autumn and the seed is ripe at the end of the following Octo- 
ber or early November# 

It takes thus one year to form# 

Seed is ripe when the capsule becomes brown, and when 
breaking the latter, the inner brown covering of the seed 
adheres to the seed and not to tlie capsule#. 

One capsule contains 1, 2, 8, and sometimes even 4 seeds. 
Though the mass ripens end of October, some ripen earlier} 
the capsule splits and the seed f^lls on the ground. If, there-* 
fore, all^the seed from a garden is required, it is well to send 
round boys all October to pick up such seeds. 

When the seed is picked end of October or early Novem- 
ber, the mass are still in capsules# It should be laid in the 
sun for one hour daily for two or three days until most of the 
capsules have split# It is then shc^jed^ and the clean seed 
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laid on the floor of any buildings where it will remain diy. 
Sonning it shelling it is objectionable. 

The sooner it is sown after it is shelled the better. 

If for any reason it is necessary to kepp it say a fortnight 
or three weeks before sowings it is best kept towards germinab* 
ing, in layers eoverod with dry mould. But if to be kept 
longer, leave it on the dry fl<x)r as above, taking care it is 
thinly spread (not more than one seed thick if you have space) 
and collected together, and re-spread every day to tui’n it. 

For transport to a distance it should be placed in coarse 
gunny bags only one-third filled. If these are shaken and 
turned daily during transit, a journey of a month will not 
very materially injure the seed. 

For any very long journey it is best placed in layers in 
boxes with thoroughly dry and fine charcoal between the 
layers, and sheets of paper here and there to prevent the char- 
coal running to the bottom. 

It is scarcely necessary to consider how tea seed can bo 
utilized when not suitable, for as stated, seed prevents leaf, 
and therefore it will not be grown if there is no market for it. 
It will, hovrever, make oil, but the price it would fetch for this 
purpose would not compensate for the diminished yield of 
leaf it had caused. It is also valuable as manure mixed 
with cattle-dung, but it would not pay to grow it for this 
ptgrpose either. 

My advice therefore is to allow no more seed on the garden 
than you require for your own use, (even the fullest gardens 
iequire some yearly) or then you can sell at a reasonable 
price. I call the latter Bs. 20 per maund. It will not pay 
to grow it for less. 

If the object is to produce a considerable quantify of seed, 
set apart a piece of the plantation for it, and do not prune it 
^ alb A large number will then be produced on that piece ; 
you npiay also pick what leaf it gives the following season, 
Viyw W^d get very little. 
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If the object is to grow as little seed as possible, after the 
pruning in the qold-weather which destroys the greater part, 
send round Uoys to pick off such of the germs as remain. 

If this is done, ever so carefully, some will escape, enough 
say to give one maund seed from 10 acres of garden, and this 
as a rule is enough for nurseries to fill up vacancies. 

The following figures regarding seed will be found useful— 

Seven maunds seed, with capsules, give 4 mds. clean seed. 

One maund clean seed, ,(fresh) = 26,000 seeds. 

. „ „ (ten days old) = 82,000 „ 

„ „ (one month old) = 35,030 „ 

Say therefore, in round numbers, that one maund tea 

seed = 80,000 seeds. 

With good tea seed, sown shortly after it is picked, 20,000 
will germinate. 

If you get 10,000 to germinate with seed that has come 
a long distance, you are lucky. 

After a two mouths' journey more than 5,000 at the best 
cannot be looked for. 

CHAPTER XI. 

Compariion between sowing in Nurhriea and in Situ. 

In the one case, the seed is placed in Nurseries at the close 
of the year, and the young plants transplanted into the garden 
at beginning of the following rains. 

In the other, the seed is (at the same time, viz., close.of the 
year) sown at once in the plantation, where the, plants are 
intended to grow. • 

Each of theop plans has its advocates, who don’t believe in 
the other plan at all I The question is which is the better ? 

Their respective advantages may be shortly summed up as 
follows • 

Nurseries. 

- The seed may be*, made to germinate edrly by 

watering. Aftet it germinates, i^he plants can be watoe^ 
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from time to tim% aa‘ they require it. Artificial shade ' (a 
great help to the germiaation of tea seed) can be given. The 
soil can be frequently opened and the plants in' every way 
better tended in nurseries. 

Biiadvawlagee . — ^The plants lose at least three months 
' growth when* transplanted, and may die. The transplanting 
necessitates labour, at a time of the year it is much wanted 
for other work. The expense is grater than the other plan, 
for there are tlie nurseries to make, , and the labour of trans- 
acting. 

In SUu. 

Advantages . — The plants gain some three months in growth 
by not being moved. It saves labour at the busy time, viz., 
early in the rains. It saves all the labour of transplanting, 
that is it saves labour absolutely, and gives labour when, as 
stated, it is much required. 

Disadvantages . — If the early rains (that is rain in Decem- 
ber, January, and February) fail, but few seeds germinate. In 
the case of a new garden the soil must be kept clean six or 
seven months before it would be necessary by the nursery 
' plan. No artificial shade can be given. 

It will thus be seen, that the advocates of both plans have 
much to urge in their respective favours. Which is better ? 

The advocates of each plan are guided by the climate they 
have planted tea in, and the truth is simply that the better, 
plan for one place is not adapted to another. Planting in situ 
where it will succeed is the cheaper, and better, and it will 
. do 80 wherever there are cerjainly cold-wealfiier and spring 
. rains. Thus (see rain table) it will succeed in Upper Assam, 
Cachar, and perhaps the Terai below Daijeeling. It will 'feil 
in Chittai^nK, Lower Assam, and Hazareebaugh. In Chitta- 
gong, for'instance, a garden' could never be made by planting 
in ffltn or a&it is generally called at stake. In no Himalnyim 
garden, either, woald.it, I.Cieve, succeed. * 
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In this^ and other matters^ adopt your operations to the 
existing climate. 

Where seed is planted at stake, it is well not to rely 
entirely on it. Make a nursery also, many plants may be killed 
by crickets, and the vacancies can then be filled up. Again 
the early rain may fail, and thus a whole yearns labour would • 
be thrown away. 

1 will now describe the above two' methods of sowing seed. 

CHAPTER XII. 

Sowing eeed in Sifu, id est at stake. 

It is named at stake/^ because stakes are put along in 
lines to show where the tea trees are to be, and the seed is 
sown at those spots. 

The modus operandi is very simple. A month before the 
sowing time^ at each stake, dig a hole at least 9 inches dia- 
meter and 12 inches deep, put the soil taken out on the sides, 
taking care, however, if it be on a slope, to put none above the 
hole. Do not put the soil near enough to the pit, to make it 
likely it will be washed back. Such soil as should be 
washed in, ought to be the new rich surface soil. For this 
reason the upper side of the hole should be left free on • 
slopes. The pits are made a month before-hand to admit of 
this, and to allow the action of the air on the open side, to 
improve the mould. 

If lucky enough to have one or two falls of rain in the 
month, the holes will be more or less filled up with soil, 
eminently calculated to instigate rapid growth. Just befom 
sowing, fill up the pit with surrounding surface soil. Whether 
to mix a little manure with it or not, is a question. If it is 
virgin soil and rich in decayed vegetation, I say no. If not 
virgin soil and rather poor, yes ; but it must be strictly in 
moderation, not more say than a man can hold in both hands, 
to each hole. In filling up tlle^ hole, press the soil down 
lightly two or three times, or wiU all sink later and your ' 
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seeds be for too deep. 

'When the above is all done there is a perfect spot for the 
reoeption of the seed. The tap-root can readily descend in 
searoh of moisture, and the lateral rootlets can spread like- 
wise. They, the latter, will not reach the outer walls of the 
pit for a twelvemonth j and will then be strong enough to 
force their way through. 

Now sow the seed, put in say three in a triangle, three or 
four inches apart. Push them intp the soft soil one inch, 
and put up the stake in the centre to mark the spot. 

Keep the place clean till following rains, but allow only 
hand-weeding near the young seedlings, and occasionally 
open the soil with some light-hand instrument as a koor- 
pee” to the depth of half an inch. 

If all three seeds germinate and the seedlings escape 
crickets and all live, at commencement of the rains leave the 
best and ttansplant the two others to any vacant spot. You 
will succeed with some, not with others; but do not be anxious 
to take up the two with earth round the roots, and thus en- 
danger the plant left. That the seedling left, be not injured, 
is the great point, the other two must take their chance. 

Some people believe in two or even three seedlings together, 
and would thus advise them to be all, or perhaps two left. I 
do not approve the plan. Plant as close, as you will, in the 
lines, but give each plant its own home. 

• CEAPTKR Xm. 

Nurseries. 

Choosb a level site with, if possible, the command of water 
at a higher level, any how with water bandy. Either irri^ting, 
or hand-watering, for seed beds is a necessity, if vigorous and 
WoU-devdoped plants are to be looked for. 

' should be of the light friable kind recommended fi>r 

^ tea ^imt, (see “ soil”) apd of the same nature as the soil' 
of tlm garden, the ultimate home of the plants. This latter is 
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all important^ for secdlingg will never thrive (prebab^ ndit 
live) transplanted into a new kind of mould. 

If possible/ the soil ot the seed beds should be poorer than 
the soil of the garden, . on no account richer. Taking care . it 
is of the same nature ns the garden soil, choose the poorest 
you can find. The principle is well known in England, and it 
applies equally in India. From pooi: to rich soil plants 
thrive, but never the other way. 

For the above reason never manure seed beds. 

Artificial shade for seed beds is a necessity^ at least very 
many more seeds will germinate when it is given. * 

Natural shade over seed beds is very bad, for firstly y the 
drippings/^ are highly injurious, and secondly y shade *is only 
required till the plants are two or three inches high, after that 
any shade is bad, for plants, brought up to time of transplant- 
ing in shade, are never hardy. 

Seed beds, where water is handy, should not be dug deep* 
If so dug, and the soil is consequently loose a long way down, 
the tap-root will descend quickly and will be too long When 
transplanted. As water can be given, when it is necessary, 
there is no need for the tap-root to go down low in search of 
moisture.* A long tap-root is generally broken in " lifting^^ • 
the seedling from the bed. 

Seed beds raised, as is the usual custom, above the paths 
that run between them, are objectionable. They part with 
moisture too freely. They should, on the contrary, be below 
the level of the paths, and there is another advantage in this, 
for the said paths can then bo used, partly as supports for the 
artificial shade, Mnd thus do away with, the expense of long 
wooden stakes. 

iCs the seed beds are only required until the beginning of 

* In planting ** at stake'* fsee that Chapter) the conditions are different. 
There the plant is in its’permanent liony?, and tbo more quickly and d^per 
the tap-root d^cends the better, as the phart will then draw moisture ftom loW' 
down, wheu the upper soil is dryt 
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the following rains, there is no possibility of their suffering 
fK'm excessive moisture. Were they required to remain later, 
of course, this plan of making the beds lower than the paths 
would never do. 

Seed is best sown in driUs, six inches apart, and each seed 
two, or if space can be got even three inches from its neigh- 
bonr. This facilitates each seedling being taken up later, 
with more or less of a ball' of earth round the roots. An all 
important point (sec transplanting.) 

The length of the beds docs not signify, but the breadth 
^ must not be more than five feet ; sc that a man on the path 
on either side can reach to the middle while hand-weeding, 
or opening the soil. 

After what has been said no lengthy directions for making 
the beds are necessary. 

Cut down, bum, or carry off all jungle, and then take out' 
all roots, wdiether grass or other. Now make the surface level. 
After this, mark off the beds and paths, the latter one foot 
broad only, with string and pegs. Then raise the paths six 
inches above the spots marked off for the beds. This latter 
must not be done by earth from the beds, but by earth front 
< outside the intended nursery. Next dig, and pulverise the 
soil of the beds to a depth of six or seven inches, no more, and 
level the surface. 

All is now ready for the seed. A string, five feet long, 
Wii^ a small peg at either cud, is given to two men who stand 
on the path at either side of the bed. Each man has a six 
inch measure. The string is laid across the bed, beginning 
. one end, and pegged down at either side. A drill is then 
, made along the string, about one inch deep, and this done, 
the string is, by means of the six inch measure on either side, 
removed and pegged down again in the place for the next 
drill. . Seeds are then sown or placed along the first drill 
ipnde, two to three inches apqrt, and the earth filled in. Thi» 
is repeated again and again, till the whole bed<ia sown. 



(kUimtiofi md hikl M9? 

If tbe character of the seed is doubtful^ it must belai4 in; 
thicker^ biit with good seed twO^and-a-lialf to three inches is 
the best distonce. 

- The sowing finished, the artificial shade has to be given.; 
Along the paths, at five feet apart, put in forked stakes two feet^ 
long, viz,^ six inches into the path and eighteen inches above:* 
it. Connect these with one dnother by poles, laid in the forks ; 
now lay other but thinner poles attached to these at eithei^ 
end, ac/ws and above the bed ; and again across these latter,; 
that is along the length of the beds, split bamboos, and then 
bind the whole frame-work here and there. The said frame- 
work made will then be two feet above the beds, eighteen 
inches of stake support, and the six inch raised paths, The 
eighteen inches of opening all round, under the frame, that is 
between the frame and the bed, allows the necessary air to 
circulate ; while the expense, danger from high winds, and 
the objectionable entrance of the sun at the sides, ^11 of which 
high artificial shade is subject to, is avoided by this low frame-: 
work. . ‘ 

' Mats are the best to cover the frame-work. In case o£ 
accidental or incendiary fire, they are not so objectionable ad, 
grass, for they burn less and slower, but mats are expensive.:* 
Any coarse grass (free from seed) will answer, and it should 
be laid on, as thin, as will suffice to give shade. ' ^ 

The beds may be watered, if there is no rain, a fortnight 
affter the seed is sown, and from time to tjme, during the dry* 
fiteason, whenever the soil, at a depth of three or four inches/ 
Aows no moisture. , • : 

The soil shoiM also be kept free of weeds, and after ther • 
plaints are three or four inches high, the spaces between the • 
drill should be slightly stirred every now and then. 

After the seed has germinated, and the seedlings have, say 
four leaves on thenf, the artificial shade should be taken awa)r. 
But it must be done gradually, taking off portions of toe gtaetf 
first, so that thd young seedlings may by degrees be inured; 

t « i ^ 
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td the hot sun. 

Though cultivation^ as described^ by watering and opening 
the soil at times is well^ these should not be dond much, or 
the seedlings will be too large when the .time comes to trans- 
plant them. Large seedlings do not, as a rule, thrive as well 
*as moderate sised ones, after being transplanted. 

Among the many very absurd mistakes made in the culti- 
vation of the tea plant, none exceeds the ridiculous way tea 
seed used to be sown in the Goveimpient Plantations in the 
North-Western Himalayas. Tlie seed was sown in drills, as I 
have advised, but in six linear inches of the drills where it is 
right to put two or at most three seeds, perhaps thirty were 
placed ! I do not exaggerate ; the drill six inches deep, was 
filled with them. Many and many lacs of seeds, in those days 
worth many thousand rupees, were thus sacrificed. Private 
planters in the Himalayas, taught by the Government method, 
once did th^ same. I believe the absm’d practice is exploded 
now. 

Seed cannot be sotvn too soon after being picked. It is 
ripe early in November, so the beds should be all ready by 
November, and if the seed has not far to come, it can thus be 
*sown early that month. 

To each maund there are in round numbers 30,000 seeds 
(see Chap. X.) The number of plants it will take to fill an 
acre, depends of course, on the distances they are set apart 
(see Chapter XV.) hyt having decided this point, also the area 
jbo be planted, and consequently the number of maunds of seeds 
to be sown, (see Chapter X.) the following table will be found 
useful in calculating the size of nursery requiitd. 
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T\ible showing the size of Nursery required for 1 ihaundand 
10 maunds seed^ the drills being six inches apart^ and each 
seed three iifches or two inches from its neighbour. 


Distance each 
seed is set 
apart in the 

Are a , in 
sq. inches, 
each seed 
will occu- 
py- 

Area, in sq. 
ft. of beds, 
wit h 0 u t 
paths, re- 
quired for 
each md. 

t 

Area, including 
paths, required 
for each md. 

1 

! • 

Size of Nursery, 
including the, 
paths, to take 
in for 10 mds. 

3 inches ... 

18 

. 3,763 

4,513 sq. feet 
or 

601 sq. yards. 

100 yards ' 
by 

50 yards. « 

2 inches ... 

12 

2,500 

2,995 sq. feet 
or 

332 sq. yards. 

100 yards 
by 

33 yards. 


If nurseries for more than ten maunds is required, then allow 
100 yards to be the breadth, and for each extra ten maunds, 
add respectively 50 or 33 yards to the length Thus 50 
maunds will require nurseries 100 yards by ‘250 yards, or 
100 yards by 165 yards, according as it is decided to plant the 
seed three inches, or two inches, apart in the lines. 

CHAPTER XIT. 

Manure, 

An idea existed formerly got, I believe, from stray Chinamen 
who I don't think knew much about tea in any way, that 
manure, though it increased the yield, §poilt the flavour of 
tea. The idea is opposed to all agricultural knowledge, for 
high cultivation, which in no case can be carried out to per- 
fection withonie manure, much improves the strength and • 
flavour of all edibles, the product of mother earth. • 

My first experience of manure, to the tea plant, was ob- 
tained in the Chittagong District, from a small garden close* 
to the station, which has been for some years highly man- 
ured. I was struck with the frequency and abundance of 
the flashes, audT the strength •and flavour of the tea. My 
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high opinion of the tea was later borne out by the Caleutta 
brokers^ who think very well of it and sell it at a high 
price. ' ' 

After-experience showed me that manuring nearly doubles " 
the yield of plants, and that so far from injuring the flavour 
* of tea, it improves it, while it adds greatly to the strength. 

I shall therefore beg the question that manure is an ad« 
.vtotage. If any planter doubts, let him try it, and his 
doubts will soon be solved. 

Any manure is better than none, but I believe the best 
manure for the tea plant (always excepting night-soil and 
the excrements of birds which cannot be procured) is cattle 
manure. It is not heating like horse-dung and may be applied 
in large quantities without any risk. The fresher it is applied, 
in my opinion, the better, for it has then far more power. If 
mixed with any vegetable refuse, the bulk being increased, it 
will go farliher, but I do not think it is intrinsically any the 
better for it. 

Of chemical manures I know nothing, but I do not doubt 
some of them would be suitable, and that it would pay well 
to manufacture such iu^ Calcutta, and send them to Assam 
and Cachar, where manure is not obtainable. 

All garden refuse should be regarded as manure, and buried 
between the plants. I allude to the prunings of the bushes 
dUd the Weeds^ at all times, from the land. To carry these 
off the ground, as I ha>v'e some times seen done, is simply 
•taking off. so much strength from the soil. The greener, too> 
uSt this is buried, the better. 

. When it is considered how much is takeuP' from the tea 
•plant, it is evident the soil will be exhausted, sooner or la|;er, 
if no means are adopted to repair the waste. Where manure 
esmnot be got, the waste must be made up, as far as possible^ 
by retnming all other growth to the s6il. But manure 
got if possible, for 'it will double the yield of ifc 

garden. 
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best way to apply it^ if enough maimre is^ prbenrablej 
*is round each plant \ not close to the stem (the rootlets 
which the plant feeds are not there) but about a foot from it. 
Dig a round trench with a hodaleOy about 9 inches wide> arid 
6 inches deep, at the above distance from the stem, lay in the 
“manure, and replace the soil at top. If the plants are young* 
the trench should be narrower, shallower, and 6 inches, instead 
of a foot, from the stems. 

If enough manure is nqt procurable for this (the best plan) 
the most must be done with what can be got, as follows : If 
the plants are full grown, and there is say 4 feet between 
the lines, dig a trench down the centre and lay in the 
manure. The plants will then be manured on two sides. If 
^the plants are young, lay the manure near them on two 
if possible, but failing that, even on one side. The principle 
is to lay the manure at the distance the feeding rootlets are, 
and the older the plant, the greater distance th^ are from 
its stem. 

As to the quantity. Say for plants 'four years old and up- 
wards (if younger less will be an equivalent) one maund to 
20 trees is a moderate dose, one maund to 15 trees a good 
dose, and one maund to 10 trees highly liberal manuring, and* 
as much as the plants can take up. 

Say in round numbers each acre contains 2,500 plants 
"(4 by 4 a usual distance gives 2,722 plants as shown in next* 
(chapter) and say the manure is procura^^le at three annas a 
maund.* 

The following table shows the expense of ^each degree 
manuring, 15 and 20 trees per maund. 

It is /lot too much to calculate that this will add respect- < 
ively 14 , 2, and 2^ maunds of tea per acre to the yield, and 
I have carried this out in the table, and shown the results^ ^ 

I quite believe, the results '^shown, will be obtained b;^ 

* It is brought aud placed between the Tmes, in one garden in the Chitta* 
t|ong District, for aimas a xnauad ! 
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manuringj and I base my opinion on practice not theory. ' 

My only experience is with cattle manure. I know not 
what quantities of chemical manure would suffibe, nor what 
the results would be. 

Table ehmoing the possible cost and result of manuring teith 
eaUle-maaure. 



N. B . — I have deducted Rs. 8 for the first, Rs. 7 for the 
second, and Rs. 6 for the third, as the probable cost of put* 
ting in the manure as it may have to be carried from the 
• Victory to the garden. If purchased, after being placed between 
the lines, (and if manure is bought of adjacent, villagers, they 
wiU so place it) the cost would be less. 

The above table, of course, only applies to localities wliere 
cattle manure can be purchased at 3 annas per maund, 
.eluding carriage to the factory. 

The value of the extra yi^ld of tea is estimated at only 
Rs. 50 per mannd, in the above table, because the leaf which 
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will give one maund of tea is worth no more^ as follows : 

Bs. A. P* 

Probable pridte obtainable for one maund or 
80 lbs. Tea in Calcutta^ at 14 annas a lb. 
all rounds (a fair calculation, one year with 
the other, if it is well manufactured) ... » 70 0 0 

Deduct cost, manufacture, pa6king, transport, 
and brokei*^s charges as set out’ in the 
chapter on “ cost manu^icture^' ... 16 9 0 

Value of leaf which will make 1 maund tea 53 7 0 

' But I prefer estimating it at Rs. 50 only, to be on the 
safe side. 

CHAPTER XV. 

Distances apart to plant Tea bushes. 

) 

When the idea existed, which it did once, tlTat ploughs 
could be used to cultivate a garden between the lines, these 
latter, with this object, were placed unnecessarily wide apart. 

All distances may be seen in different gardens, viz., 6x6, 
6 X 3, 6 X 4, 5 X 4, 5 X 5, 4 X 3, &c,, &c. * 

The plough-idea has no where been found to answer, and 
is exploded. Still, even for hand labour to cultivate, and 
for facilities in picking leaf, it is necessary there should be 
room enough one way to pass along. Cultivation here means 
digging, and space enough for this must be left between the 
lines. Giving, so much, what is then the principle that 
should guide us^ Clearly, with a view to the largest yield 
obtainable, to place as many plants on the land as it will bear. 

]^our feet is I think the best distance between the lines. 
It gives space enough for air, to cultivate, and to pass along, 
even when the trees are full grown. It is, however, too little 
p poor soil, and 4^, or even 6 fe^t, may there be given. 
Where manure is obtainable and ^e soil can be kept up to 
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a ricli stal^ can ecaiwly be 

.plafttediQO ^loae. 

1 see QO objection to trees touching each othei in the lines, 
and advise therefore 3 or 34 feet there, the former where the 
, soil can be periodicl^Ily manured. 

On oonsiderable. slopes, to prevent the wash of soil, the 
plants should be placed as close as possible say 34 between, 
and 2 feet in the lines. 

A closely planted garden will grow less weeds than a widely 
planted one, and will consequently be cheaper to work. 

" As the expenditure on a garden is in direct proportion to 
the area, and the yield in direct proportion to the number of 
plants, (always supposing there is power enough in the soil to 
support them) it follows that a closely planted garden mu%l, 
be very much more profitable than the revei-se. 

The following is a useful fable ; 
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.Table thawing the Plantt to an Acre, and the Acrbt one Idih (f 
seedlings will cover, at the dietancea named. . 


Distances in feet. 

SquRr^ feet to 
each plant. 

Plants in on^ 
aere. 

The at^a inaieres on 
lakh of seedlings 
tnll cover. 

• 

6 by 6 

36 

1,210 

B21 

6 .. 6 

30 • 

1,452 

I 69 

6i„ 4 

26 

i,e?5 

591 

6 „ 6 

25 

1,742 

67* 

6 .. 4 

24 

1,S15 

55 

6 „ 3i 

21 

2,074 

48 

6 4 

20’ 

2,178 

45* 

« 3 

18 

2,420 

41* 

4 „ 4 

16 

2,722 

^ 36f 

6 „ 3 

15 

2,904 

34k* 

4 ,,.3 

12 

8,630 

271 

3i„ 3i 

121 

3,555 

28 

3t., 3 

101 

4,148 

24 

6 „ 3i 

191 

2,233 

441 

S .. 3i 


2,726 

36i 

8 .. 3i 

171 

2,489 ^ 

40 

3i„ 2 

7 

6,223 

16 

• 


CHAPTEltt XVL 
Making a Carden. 

1 HATE not very mueli to say on this htod, as most of the 
operations entailed are treated separately^ Still a . direct 
tions on primary matters are req\uied. 

Having selected a site md made iiariwgeizients for the-, tea ' 
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seed require for the first yearns plantings you should com* 
mence operations> early in October, either by constructing the 
nursery, or clearing land on the proposed site of the garden, 
as you may decide whicli mode of planting, vk.y " nurseries" 
or sowing at stake" to adopt. 

If the lattfer, you should begin to cut the jungle, somewhat 
earlier, but it is no use beginning to do this before the middle 
of Septdhaber in any case, for before that the jungle would 
spring up again so soon, it would be labour lost. 

Even if your climate is well calculated for stake planting, 
I recommend your doing only a portion that way the first 
year at all events. You could never get the whole area to be 
cultivated, the first season, ready in time to do all in situ, that 
is at stake. 

Before you do anything y decide how much you will culti- 
vate the first year, and make your an*angements for seed 
accordingly. Here let me advise you, in no case, to attempt 
more than 40 acres. If you do 40 really well the first year, 
you will have done* very well. Remember you have also 
buildings (though few) to construct, and trying to do too 
much, you may simply fail in all. 

Previous to October, you should have made yourself 
thoroughly acquainted with all your land, so that you can 
then fix with knowledge on the best sites for your buildings, 
nursery, and tea plantation. 

You will find much on these matters in other chapters 
which should be read carefully. 

• / These respective sites having been fixed upon, and sup- 
posing yoii are going to plant in both waySJ from nurseries 
and in situ, construct the nurseries as advised under that Jiead, 
and also cut the jungle on the intended garden site. 

There is not much to say about cutting jungle.' Cut all 
the brushwood first near the ^ground, and the big trees latdr, 
so that when they fall they may lie on the underwood. In 
the portion you intend toplant at stakes^ you will not -have 
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time to cat down the big treeS;, and had better simply ring” 
them. If this is properly done^ that is if the ring is broad 
mioagh, and deep enough (less than one foot broad and five 
inches deep^ for large trees is not safe) they will certainly die 
in a twelvemonth, and will not give objectionable shade, 
more than half that time. In the part to be planted “ at 
stake,” you .must burn all th4 cut jungle end of October, and 
it will be well, if you have labour enough, to send Ifeaen up 
the big trees to cut off the branches beforc>hand, so that they 
will more or less burn with the rest. Doing this, and piling 
up the underwood to be burnt round the base of the big 
trees, will cause earlier death, and diminish the objectionable 
shade. 

Having burnt the jangle, that is as much as mil burn, and 
carried off the rest from the part to be planted at stake, dig 
out all the small roots, and that done, dig the whole some 4> 
or 5 inches deep. Then stake it off with small baipboo stakes 
18 inches long, showing where the tea trees are to be (see 
Chapter XV. as to the best distances)' and then make ‘your 
holes, and plant your seed at each stiike, as directed in 
Chapter XII. 

See the way it is recommended to stake land as regards its 
lay in Chapter VII. 

You will probably not have the ground ready before the end 
of November, (do not attempt more than you can do up to 
that date) and take care and keep the seed, as directed iu 
Chapter X. until it is sown. 

For the part to be planted from nurseries ^ the following 
June, you have <>plenty of time.. No where have I, or any 
one, seen large vigorous tea plants under trees. It is therefore 
evident trees are hurtful, and no more should be left iu a garden, 
than are required for the labourers to sit under occasionally, 
and to collect leaf under, before it is taken to the Tea. House. 
The trees that are left shoidd be those on the sides of roads, 
to every ,%• or 3 acres is ampl^ After therefore cuttijig 
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down all the low jungle^ cut down all hut the said few trece 
(it is cheaper in the end than ringing them) and then cat 
offj and cut up all the branches, into sizes that will burn 
readily. Cut up the large trunks, also into lengths, for sdl 
that will not burn must be carried off later. Leave all so 
lying until February, then choose a day with a high wind and 
fire it from the windward side* It may burn some da}rs. 
Then coViect all unburnt into heaps, and fire again, and 
again, until nothing more will bum. Now take out all roots, 
big and small, and when well dry, stack all these, and what 
was left before, and fire again and again. The land should 
now be tolerably clear and can be dug at once. The roads 
should be marked off before this for they are better not dug. 

Now stake the land, at the distances determined on, and a 
month before the rains, or even more, if you are so far ad-' 
vanced, make holes for the young seedlings at each stake, 
precisely lihe those recommended for planting at stake'^ 
(Chapter XII.) Only, if possible, these should be a little larger 
each way, than there advised, say 10 inches diameter, and 
15 inches deep. 

Bead carefully the direction os to those pits, and follow 
* them out here. Much of the success of your planting de- 
pends on these holes. 

At the first commencement of the rains transjdant, as 
directed, under that head. 

Any large heavy trunks, which cannot be easily carried off 
the land, may be placed longways between the lines, but the 
ftss of d^d tiipber you leave lying about the gardens the 
better. . ^ 

CHAPTER XVII. 

Transplanting. 

Ip the pits for the plants have been all prepared, as directed' 
m Chapters XII. and XVl.^this operation is simple enough* 

. A fortnight or so before it eommenees, tip all the- seedlings 
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in the nursery. Take off only the closed leaf at the head of 
each young plant (see a leaf diagram. Chapter XXIII.) so that 
the bud at the base of the next leaf be not injured. Doing 
this will make the seedlings hardier, and enable them earlier to 
recover the transplanting. 

On the day you intend to take up the seedlings from any • 
bed, if you have water enough at command, flood the bed. 
This as you take up, each seedling* will cause the s#l, being 
moist, to adhere better to jibe roots. 

The difference between young plants transplanted with a 
ball of earth round the roots, and those moved with their roots 
bare, is no less than three months gro\vth, if even it does not 
make the difference between life and death. 

Proceed thus to insure the former. At one long end of the 
bed, the lowest if it is on a slope, dig close to the first row of 
seedlings a trench, so deep, that its base shall be lower than 
the lowest end of the tap-roots. Then, with a ^ve-pronged 
steel fork, (this is better than a spade, for it does not cut 
the rootlets) put in between the first and second row, and 
pressed down with the foot to its head, force carefully so 
much of the row down into the trench. Then with the hand 
take up each seedling, separately, helping the soil with a* 
very light pressure (so light that it shall not change the 
lateral direction of any of the rootlets) to adhere, and place 
it in a low basket, sloping. Do this again and again, till two 
baskets are full, when they will be carried, banghy fashion, to 
the garden. 

When the first row is finished, clear away^the ftose soH, 
so that a similar trench, to the«fimt, shall be formed, and then 
proceed as above with the second row, and so on. 

No further directions, for lifting the seedlings out of the 
nurseries, are required. 

All is ready for their reception in the garden if the direc- 
tions in Chapter XVI. have beemfollowed out. The work now 
to hit detailed mlist be done by carefid meuj well superintended. 
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In the soft soil of the lately filled up pit, described in Chap- 
ter XVI., a hole is made, either with the band or a narrow ko« 
dalee^ (the formerj if the soil has not settled muchy will suffice) 
large enough^ and deep enough, to take .in the seedling with 
all the earth attached to it. The seedling is then put in, and 
• the soil filled ki and round it, which completes the operation. 

The manner, though, in which ‘this is done, is of great con- 
sequence.^ Four things are all important. (1), that the tap- 
root shall not be turned up at the end, because the hole is too 
shallow. (2), that any rootlets projecting outside the attached 
earth, shall be laid in the hole, and shall preserve when the 
soil is filled, in their lateral direction. (3), that the collar of 
the plant (the spot where the stem entered the earth in the 
nursery) shall be, when the pit is filled up, about one and-a- 
balf inches higher than the surface of the surrounding earth. 
(4), that in filling in the hole, the soil is pressed down enough 
to make it qnlikely to sink later, but not enough, to cake^' 
the mould. 

The* following is the consequence of failure in these four 
points : 

1. Probably death, in any case very much retarded growth. 
•I have planted some seedlings so purposely; the majority died ; 
tbose that lived recovered very slowly, and digging them up, 
later, the tap-root was found to have gone down alter all, by 
assuming the shape of the letter S, the growth downwards 
being from the head of the letter. 

2. Rootlets, turned away from their lateral direction. 
Interfere ilith .other rootlets, and though they eventually grow 
laght if the plant lives, they retard it. 

8. Fill in as you may (xmless you “ cake^' the soil, which 
induces worse evils) the plant sinks a little ; thus, if not 
placed a little high, it will eventually be too deep. If on the 
other hand placed too high, the rootlets and collar will be ex* 
posed, which is an evil. 

, 4. Ifidess this is atteqded«to, the plant wiU sipjk tpp 



«nd the collar be buried ; likewise an evil^ which it takes the 
young seedling ^some time to recover. 

Only first teachings and then practice will enable either 
European or Native to plant weU. This is how it should be 
done. 

Take the seedling in the left hand^ holding it by the stem * 
just above the collar ; then 'take the very end of the tap-root 
between the second and third fingers of the right hand^ and 
thus put it down into tlje hole (you thus insure the tap-root 
being straight.) Now judge exactly the height of the collar^ 
that it be as directed. Rest the left arm then on the ground^ 
to keep the plant steady, release the tap-root, and fill up the 
hole about one third, pressing the soil lightly. The plant will 
then be fixed, and you can employ both hands to fill up the 
remainder, and keep the rootlets in a lateral position. Press 
the soil lightly as you do so, and when all is filled up, press it 
down a little harder round the stem of the plant.^ 

All the transplanting should be finished as early in the rains 
as possible. A seedling, planted in the first fifteen days of 
June, is worth two planted in July, and, after the first twenly 
4ays of the latter month, it is generally a case of seedlings 
and labour lost. * 

Days with heavy rain are not good to plant in. Those with 
showers or light drizzling rain are best. When there is very 
heavy rain, the soil cakes^^ much. Fine days, if the ground 
is wet, and if more rain may soon be looked for, are good, 
better though if cloudy than sunny. 

Where mucli planting though has to be done, ot necessity 
planting must ‘’be carried on daily for, as observed, it mmt all * 
be^finished by 20th July at latest. 

In case though of a sunny break in the weather, stop plant* 
•ing after the second day, for early rain, to young transplants!, 
is a.necessity. * 

' In making a garden, too much care cannot be given to thib 
cwayseedUngsifreplaeedin 
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CHAPTER XVHL 

Cultivation of made Gardens^ 

As manuring*^ which is pai-t of this^ is treated separately^ 
we have here only to consider the best means of stirring the 
soil to give air to the roots of the plants, and to keep down 
weeds which, if allowed, injure the yield vastly. 

Unless when plants are full grown, and in full bearing, (and 
not even then unless they are planted close) it is not only not 
necessary, but a waste of labour and money, to open the soil 
all over the garden with a view of stimulating or cultivating 
the plants. Much money has been wasted in this way, for 
instance in a garden planted 6 by 6 or 6 by 5, and the plants, 
but two years old, I have seen the whole dug many times in the 
year. The roots of the said plants did not protrude at that 
age more than a foot or so, what good could they possibly 
derive from the extra space dug ? 

The soil oyer the rootlets of tea plants cannot be stirred too 

often. The oftener it is done the oftener the trees will flush, 
and when young, the more vigorously will they grow. Wliat 
is the best way to do it ? 

I believe simply by digging round each plant I go to 
^show why this is, I believe, the best. 

Putting aside the waste incuired in digging a whole garden 
when not necessary, the way the soil is then dug near the 
plants is, I think, objectionable. The ground is dug in a 
straight line up to thq plants and in doing so, if the digging is 
deep, roote are very apt to be cut. Again, when the work is 
tA#k-wor*the ^len shirk as much as possible digging close up 
to the stems under the branches, and thus the^il, over much 
of the roots, is not stirred at all. 

* «■ 

. In “ diggbg round plants” the men 8hoald/»//a» the kodalee 
round the tree, and the pontion of the blade in the tame line a» 
the roote makes any injury very unlikely. Even if tasked, as 
when the work is examined, it is only round the plants, it in 
more readily perceive4 if tl^e ground has not Ueen jjtiired ekwe 
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up to the stems. 

I therefore prefer digging round plants, with the view of 
cultivating them, to digging the whole garden. I believe 
the object is better attained. Tliat it is much cheaper is 
evident. 

The annulus, or space to be dug round beginning nine inches • 
from the stem, varies with the age of the plant. Up to two 
years one kodalee in width will do, and after that, say two feet. 

The draw-hoe, of eight ipches wide, is a better tool for the 
above than the kodalee, especially as it is work well suited to ^ 
boys, and the draw-hoe^' is a lighter tool. 

Till plants from seed at stake are a year old, and till seed- 
lings from nurseries are the same age, calculating in the latter 
case from the transplanting, no kodalee or even draw-hoe 
should come near them. The soil round for six inches should 
be slightly opened once a month or so, but it should be done 
with the koorpee.^^ . 

We have now discussed the cultivation of the plants. The 
above often done, say once every fifteen or twenty days if 
possible during the season, with judicious pruning, and liberal 
manuring, constitutes high cultivation. ^ Did weeds not grow, 
there would he no need to do more, but weeds do grow and * 
must not be allowed. The richer the soil the more weeds, the 
more manure you apply, the more weeds also. 

Weeds choke the plant and diminish the yield. Weeds take 
from the soil, and from manure when give^, the strength you 
want for your constantly recurring flushes. If, therefore, you 
have a large crop of weeds, you will have a sni^ll yi^ of tea.* 

How to stop tills ? There is. one golden rule never let 
them ge|) a-head of you.^’ This it is true argues ample labour, 
but unless you iave ample labour, for the area you cultivate, 
better let your money lie in the Bank and not grow tea. 
Beduce your area, until you can keep a-feead of your weeds, 
for keep a-hcad you must, if you wish for suocess. 

The secret of keejpiug a-head of yseeds is to destroy l>hein 

j 
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when young, to do this again and again, as often as they com<? 
iij), never allowing them, to bear seed. The kodalce, an excel-' 
^ent digging tool, is not good for tliis, 3 'OU Avant a lighter 
instrument, which can go over more ground and will not open 
the soil, in the dry season, to any depth. The Dutcli hoe, the 
widest procurable in the blade, with a long lithe handle of six 
feet, is perfect for this. 

With weeds, at the height fit for a Dutch hoe, vk.^ three or 
four inches and not numerous (which they Avill not be if you 
^ have kept a-head^^) a man will easily do 45 square nulls 
id: esl. 720 square yards. He would not do more than 30 nulls 
with a kodalec. 

The Dutch hoc must be well known. It is used for W'ceding 
drives and walks in England. 

To conclude shortly for hoeing and weeding,” I recom- 
mend as follows : 

Dig the , whole garden thrice in the year, rvj., f?pring, rains, 
and autumn. Bury all weeds, as you dig, in trendies between 
the lines. 

In the intervals, use the Dutch hoc, as often as weeds 
appear. 

Cultivate the plants, by digging round them every fifteen 
or twenty days if possible. 

Do all this and you will find your garden is kept clean, and 
well cultivated, at far less cost than you incurred for cultiva- 
tion when it was cljoked with weeds for months together, 
while your yield will be at the same time much increased. 

CHAPTEE XIX. 



It is stated elsewhere, at length, in Chapter XXII., wiy I 
conceive pruning to he necessary for the tea plant. Whether 
I am right or not, the fact is certain, that without pnmiog 
very little leaf is produced., 

. Pmning must he don« ia4he cold weather, the plant 
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is liybematingj that is to say, when the sap is down. The 
sooner after the sap goes down, it is done the ^tter, for the 
sooner the tree will then flush in the spring. 

There have been many theories about pruning tea bushes, 
but none I think worth much practically^ for tlie simple reason 
that it is impossible to prune 250,000 plants (thfe number in a * 
100 acre garden, at 2,500 to the acre*^ with the care and 
system a gardener prunes a favourite fruit tree. The operation 
mud lie a coarse one, done; by ignorant men, in large numbers 
at one time, who can in a measure be more or less taught, and 
the nearer they do right tlie better, still really careful and 
scicntifie pruning can never be carried out on a tea plantation. 

The time to do it too is very limited. It cannot be begun 
before the trees have done flushing, say, at the earliest, mid- 
dle of November, or continued, if early flushes and a large 
yield next season is looked for, beyond middle of January, at 
the latest. Thus at the most, two months is jill the time 
given. 

I shall confine myself therefore to giving such directions as 
will be practically uselnl. 

The best instrument is the common f pruning knife.” It 
cuts far cleaner than the sliears,” besides which, the Natives* 
very seldom use the latter well. What is called in England 
a hedge-bill” is useful to trim the outside of the trees. If 
required, it must be got from England, as I do not think it is 
procurable in Calcutta. Whatever instruments are used 
should be kept very sharp, and for this purpose, besides 
sliarpcuing tliera every morning on the grind-stone, eadi 
pruner should be provided with a small pocket hone.” 

The theory, and it is correct, is, in pruning, to cut near 
jabovc a bud or branch, but not near enough to injure tliem. 
The cut should be quite clean and sloping Upwards, so that 

• In a 600 acre garden, and there arc tMch, the number is 1,250,000, which 
all to be pruiitd in two months* * ^ • 



218 Cultivation and manufacture of Tea in India. 

notliing can lodge on it. This theory can be, and must be, 
strictly carried out in cutting the thick stenis and branches, 
but it is quite impossible to do it with the slender branches 
or twigs of the tree. 

Prune so as to cause lateral growth. A tea plant should 
never be allofred to exceed say, four feet in height, but the 
wider it is the better. 

Prune off all lower branches tending downwards, for the 
plant should, if possible, be clean underneath, to a height of 
^say six inches. This clean stem, high class plants have 
naturally ; not so the China, or the Chinese caste of hybrid. 

Plants should be more or less pruned out in the centre. In 
the following spring, young wood is then formed in the heart 
of the tree, and it is only young wood and shoots that give 
leaf. 

Plants exceeding 24 feet in height at the end of the season 
(and all plants of any age will) may be pruned down to 20 
inches, but the thick wood must be pruned down to varying 
heights, several inches lower. 

Small plants must, naturally, be more lightly pruned. 

The best plan is, I think, to have two gangs. 

The first to go a-hcad and cut out the thick wood (here 
judgment is necessary, so let them be the best men) to vary- 
ing heights, from about twelve to eighteen inches. The 
second gang to follow, each with a rod twenty inches long, to 
cut down all the light wood left to that level. 

All plants, how low or how young soever they may be, 
must be pruned somewhat. The lower their stature, and 
the less their age, the less pruning they requtre. 

Of the two extremes, at least with the tea plant, }jt» is 
probably better to over, than to under prune. The treatmenft 
of the plants, Inth reference to the leaf to be taken in the 
apring, mo^ be a good deal r^gnlatcd by the way, or rather 
the extent, to which they have been pruned. On this point 
see Chapter XXII. 
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Let all prunings be buried, between tbe lines of plants, if 
possible, before ^ the leaves have even withered. Th^ make 
capital manure, but much of the virtue escapes, if they ere 
allowed to lie on the ground any time, before they are 
buried. 

CHAPTER XX. 

WhUe-anU, crickets', and blight. 

Born these insects are.very destructive to the tea plants. 
The cricket, however, only injures it when quite young, so we 
will consider that little pest first. 

When tea seed germinates, and the yonng seedling is two 
or three inches high, the cricket delights to cut tbe stem and 
carry, or try to carry, the two or three green leaves attached 
to the upper part into its hole. Even after seedlings are 
planted out, if the stems are slender, it cuts them. To the 
young seedlings, in nurseries or planted " at stake,” they often 
do great harm, killing in some places one-third or so. 

It is much easier to prevent their ravs^s in nurseries, than 
in this latter case, simply because the spot in which they must 
be sought and destroyed is circumscribed in the one, almost 
unlimited in the other. * 

Only one thing can be done. Employ boys (they soon get 
clever enough at the work) to hunt for their holes, and dig 
them out. Tlie holes are minute, but run down a long way. 
The only plan to follow them is to put in a thin pliable stick 
and remove the soil along it. On getting to the bottom of 
tlie stick, if it is not the bottom of the bole,^ you repeat ilie 
operation till y<i>u do get to the bottom, and there you will • 
gcjperajly find the cricket. • 

Early in the morning they can be often found and caught 
'Outside their holes. The boys employed should be paid for 
them by the number they ca^h* They can be placed aliv% 
and brought to the factory, in a*- hollow bamboo, and then . 
kiUed in some Merciful way. 
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When once a tea plant has got a stcni^ as thick as a tliick 
pencil, no cricket can hurt it. 

They are much worse in some places than others, and in my 
experience I have found them worse on low lands. 

The whitc-ant is a much more formidable enemy than the 
cricket. Thev do (as all planters know) attack and destroy 
living bushes.* Whether they first attack some small dead 
portion, or not, is a question, but practically it does not signify 
the least, for if they do, they manage to find such in about 
one-third of the trees in a garden. Beginning with the 

O' 

minute dead part, they kill a-head of them as they go, and 
will eventually, in many cases, if left alone, kill the largest 
trees. 

They have a formidable enemy in the small black ant which 
exist in myriads and kills the white-ant, whenever the latter 
is not protected by the earthen tunnels he constructs. In 
many places, so great is the pest, did this small black ant not 
exist, I believe no tea garden could stand. 

From the close of the rains to the cold weather is the worse 
time for white-ants, and the time the planter should guard 
particularly against their ravages. At that time, if ho 
^examines his trees closely, he will very likely find wdiite-ants 
on a quarter of the whole. 

Digging round the plant w'here they are disturbs their runs 
and does much good. At the same time they sliould be 
brushed off any part of the tree they have attacked, and the 
tree should bo well shaken. 

•All this, however, only does temporary good, for they often 
are found as thick as ever on the plant, a week later. 

Tobacco water is beneficial, but in wet w^eather it Js s^n 
washed off. I have tried also a preparation, advertized by 
Bum and Co. for white-ants, but have only done so quite late-^ 
ly, and so cannot pronounce on^it. I advise others to try it. 

* A long controversy on tjl^ point lately took place in the papers* 
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Kerosinc oil is vert/ efficient. A little is put round the stem, 
but it is expensive. The next best thing I know is the earth- 
oil (petroleum) , from Burtnah, and this is cheap enough. It 
is thick, blit used from a bottle, it gets heated by the sun, and 
is then quite -limpid. 

When white-ants are found on a tree, a little; with a small* 
brush, is put on the part they have attacked. They are also 
well shaken off, and a ring of oil is placed round the stem. 
My experienee is tliat thQj' will not attack that tree again for a 
long time. I was at first fearful that both it and the kcrosine 
(the one is I believe only a manufacture of the other) woultl 
injure the trees, but I used the kerosine largely last autumn, 
and it did no harm. I am now using the earth oil, and do 
not believe it will injure the trees either. I strongly recom- 
mend others to try it, if Uiey doubt, on a small spot only, in 
the first instance. 

'Wliutever is used, or whatever is done, white-ants must not 
be left to work their will in the autumn. All the trees should 
then be examined once at least, and once again, if possible, the 
following spring. 

Blight (ii serious matter I hear in Cachar) I know but little 
of. I do not remember hearing anj thing about it, when P 
was there, now six years ago. It is rare in the Chittagong 
district, but I have seen one or two trees attacked with it. 
Under its iuilucnce, the young leaves get covered with brown 
spots, aud shrivel. It is most destructive to the yield of a 
gsuden. 

Prom one or two experiments made, I believe pruning off 
all the diseascd»branches, and peraping back the soil for a space, 
of two feet round the stem, so as almost to lay the roots bare. 

ft 

will be found beneficial, but I do not spe.'ik with certainty. 

All the Himalayan gardens, I have seen, are entirely free 
from these three pests detailed. 
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CHAPTER XXL 
Filling up Vacancies, 

So difficult is this to do^ I have heard several planters de« 
elare they would attempt it no further, but on the contrary 
accept the vacancies in their gardens as an unavoidable evil. 

That it is difficult, I too can certify. Seedlings put into 
vacant spots year after }■ ear, die, either in the rains they are 
planted, or the following spring. If, however, a few yards 
off, a fresh piece of land is taken in *and jJanted, the plants 
live. What is the reason ? It can be nothing connected with 
the soil, for on adjacent spots they live and die. 

It puzzled me a long time, but I believe I can now explain 
it. First, seedlings planted in vacant spots in a garden are 
never sefe. When, in the rains, there arc many weeds in the 
gardens, and it is being dug, the young seedlings are not 
observed, are either dug up, or injured so by the soil being dug 
close to them, that they shortly after die. This is, I believe, 
the principal cause of the failure, and it may be in a great 
measure, if not entirely, obviated by putting first ^ a high stake 
on either side of the seedling, and tiiking care they remain 
there all through the rains. Secondly ^ as an additional precau- 
tion, and a very necessary one, before any such land is dug, 
send round boys with " koorpies^' to clean away the jungle 
round the young plants, and at the same time open the soil 
slightly over their roots. Doing this " cultivates” them, and 
the plants being apparent, with the newly stirred vacant 
spaces round them, arc seen by the diggers, and are not likely 
to be damaged. • 

* The second cause of failure, F attribute to the old plants, on 

* either side of the young seedling, taking to tbem.selves«all the 
moisture there may be in the soil during any drought. The 
young seedling, whose tap-root at the time is not a long one 
(for it is in the spring of the year, following the year of plant* 
ing that this occurs) is depeifdent for life, entirely on the 
small amount of moisture that exists in the soil, at that in^S* 



nificant depth (say eight inches). But on two sides of the 
said seedling's tap-root, and in fact surrounding it, if the neigh-^ 
bouring tea bushes are full grown, are the feeding rootlets of 
the big plants, sucking up all the moisture attainable (the 
nficessities of all plants being then great) and leaving none 
for the poor young seedling, which consequently* dies, in the 
unequal contest. 

This last evil (in climates where ’there is a deficiency of 
spring rains, and in fact more or less in all tea localities, for 
in none is there as much rain as the plants require in the 
spring) there is no means of avoiding as long as seedlings, * 
after transplanting, lo%e the effect of the transplanting, 
and thus fail to attain a good depth before the said dry 
season. 

In fact unless something is devised, I believe with many, 
trying to fill up vacancies is a loss of time and money. 

The pits to plant in, advised in a previous Chapter should 
of course be made in these vacant spots, for they help much 
towards the early descent of the tap-root. Still they * can 
scarcely avail sufli<3iently, to avoid the evil, if the plant is 
Ijnng inert as is generally the case, for two or three months 
after planting. This delay being moreover in the rains, the 
best growing time. 

If we can de\ise any means to avoid this delayed growth in 
the young seedling after it is transplanted, then the tap-root, 
before the drought of next spring, will have descended low 
enough to gather moisture for itself ; that is from a lower 
depth, than the greater number of the rootlets of the neigh- 
bouring big plants traverse. C 9 uld this be done, and if the 
means, above detailed, are resorted to, to prevent the young 
plan1» being injured when the gardens are dug, I see no 
reason why vacancies should not be successfully filled up. 
Then might be seen, what nowhere can be seen now, a tea 
garden full of plants, that is wii!ii,^ vacancies. 

When it is considered that many |;aidens, in all the districts 
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have 30 or even 40 per Oent. vacancies, none less than say 
12 per cent., We may strike a fair average an4 roughly compute 
the vacancies in tea gardens throughout the country at 20 per 
cent in other words, the yield of tea from India, with the 
Hme expenditure now incurred, would be one-fifth more were 
plantations full ! That is to say, the existing gai*dens in India 
instead of producing twelve million pounds, which they do 
now, would produce nearer fifteen million ! 

I have shown how the first evil can be obviated. I think 
^ the following will obvisite the second. 

Get earthen pots made seven and-a-half inches diameter at 
the head and seven and-a-half inches deep, like the commonest 
flower pots, only these should be nearly as wide at the bottom 
as at the top. A circular hole, two inches diameter, must be 
left in the bottom. Fill these with mould of the same nature 
as the soil of the garden, where the vacancies exist. Put two 
or three seeds in each, all near the centre, and not more than 
half an inch below the surface. Place these pots, so filled, 
near water, and beneath artificial shade, as described in a 
previous Chapter. 

When the seeds hare germinated, and the seedlings have 
two or three leaves, so that you can judge which is the best 
class of seedlings iu each pot,* root out all but one, the best 
one. Now remove the shade gradually, water from time to 
time, and let the seedlings grow in the pots till the rains. 
Having before the rains, made the holes at the vacancies as 
. Wore described, after the first fall carry the pots to the garden 
*a^d place each one near a hole. 

Then plant as follows. Stand the pot on • the brink of the 
hole, having previously with a hammer broken the. boj^tom. 
^en crack the sides also, gently, and deposit pot and all in the 
liole at the pW)per depth. If not enough broken, the sides of 
fchepdt inay no^ be further 4ctached, nay even partiafly re- 
moved. Now fill np with %rth to the top. Pieces of the pot 

^ ♦ By " best ideau the most indigcnoiui clast. ^ 
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left in the hole^ will do no harm ; but it, the pot, muat b® 
sufficiently broken at the bottom to allow of the free descent of 
the tap-root, ds also enough broken at the sides to allow of the 
free spreading of the rootlets. 

If all this has been carefully done, so that the mould in the 
pot shall not have been shaken free of the rootlets, the seed- 
ling will not even know it has been transplanted. Its growth 
will not be delayed for a day, instead of two or three months i 
and by the time the dry set^son comes, the tap-root will have 
descended far enough to imbibe moisture. More than this if 
a little manure is mixed with the soil, filled in to the hole, the 
plant will be a good sized one by the end of the rains, and 
will give leaf the following year! • 

Another plan to effect the same object. Instead of pots, use 
coarse bamboo open wicker work baskets. The split bamboo 
forming the said wicker work about half an inch wide, * the 
interstices about one (juarter of an inch square. Let the dia- 
meter of the basket be the same at top and bottom, viz,, nine 
inches. The de})th of the basket ten iilches. 

When the seedlings in the nursciy are large enough, to ena- 
ble you to select a good class of plant, transplant one into each 
basket previously filled witli soil.* Tliis being done, when the 
plants are very young, and there being t/ien no difficulty in 
taking them up with earth attached to their short tap-roots 
and rootlets, they will scarcely be thrown back at all. Being 
near water, they can also bo well tended. Put basket and all 
into the vacant hole at the beginning of the rains, and fill up 
as directed for the pots. The interstices will allpw the feeding 
rootlets, to pass through, besides, the basket rots quickly under 
ground, so quickly, it cannot impede the plant. 

Seed Is not sown at once in the baskets, as In the pots, 
because the baskets would not last so long. Even putting 
the seedling in it dwing (say) February, the basket, with the 

- - - - , ..... - 

* Mind agahi this ba of the same o^ure as tho.garden lotl. * 
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occasional watering necessary^ will more or less, lutve rotted 
before it is pat into the hole. ' • ^ 

Whether the pot or the basket plan is better I cannot say^ 
for I am now trying both for the first' time. I believe both 
will answer well, and that their ose will remove a ^ireat diffi- 
crilty in tea cultivation. 

I have concluded a contract for ten thousand pots and five 
thousand baskets, at half an anna each for both kinds. Two 
pice, to ensure the filling up of *a vacancy, is not a large 
» outlay! 

• CHAPTEBXXII. 

Mtisliing and number of Mushee. 


The tea plant is said to flush when it throws out new 
shoots and leaves. The young leaves thus produced are the 
only ones fit to make tea, and the yield of a plantation de- 
pends therefore entirely on the frequency and abundance of 
the flashes. 

The way a flush is formed is fully explained under the 
head of “ leaf picking.” (Chapter XXIII.) 

The number of flushes in difierent plantations varies 
enormously owing, to climate, secondly .to soil, thirdly 
to the pruning fourthly to the degree of cultivation 

■given, and fifthly, though not least, to the presence or 
' absence of manure. 

How to secure all these advantages to their fullest extent 
is shown under those heads, and we have here only to consi- 
*der what is a low, a medium, and a high rate of flushing per 
season. • * 

In doing this we must speak of elevated (as Himalt^an) 
gkrdeus separately. The cool climate of heights' makes it 
impossible for tea to flush there as on the plains. 

. Speaking generally of elev/ited gardens (the higher they 
are the shorter the period, tmd vice versa) six months may be 
conindered as the average.prbdacing period, W., from noddle 
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April to middle October^ and during that time ten to twelve 
flushes may be pbtained, which I believe, with high cultiva- 
tion and liberal manuring, can be increased to 15. 

Assuming 12 as the average, this will give a flush every 15 
days during the six months. 

In all localities with favourable tea climates, the plants* 
flush both for a longer period ^and oftener, speaking generally 
also, in this case, of the four best localities, Assam, 

Cachar, Chittagong, and, the Terai below Darjeeling (for even 
in these districts many advantages exist on one garden which 
do not in another) the following is an approximation to the 
flushing periods : — 

Upper Assam , — February 25ih to November 15th. 

Zower Assam . — February 20th to November 20th. 

Cachar . — February 20th to November 20th. 

Chittagong , — February 25th to December 5th. 

Terai heloto Darjeeling , — March 1st to Novemljer 20th. 

The opening period is a little late in Upper Assam on 
account of the cold, and closes a little earlier for the same 
reason. 

Lower Assam and Cachar are mxic\ alike. 

The opening in Chittagong is not earlier, than in the two* 
just mentioned, from want of early rains, but it continues 
later, on account of the low latitude and consequent deferred • 
cold wcatlier ; I believe the period given for the Terai below 
Darjeeling is approximate, but here I am open to correction, 
having no certain data. 

Roughly, then, rather more than nine months may be 
assumed as the'flushing period for these districts. The next • 
p^nt is how (ften do gardens in these localities flush in that* 
time. 

Not very many planters can say, certainly, how often their 
gardens have flushed in a seaspn, because they are picked so 
irregularly, and no account of the different flushes kept. 
Epquiring on ^is point, wh5n I* was in Cachar some six 
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y«ws 9ga, 9 to 24 were tbe minimum and maximum, num* 
here g^ven me at different gardens, showing huw little was 
really known about it. 

Smdi knowledge as I have on the subject is mostly- derived 
from carefully kept records of my own garden in the Chitta< 
gong district. The plantation is all worked in sections, in the 
way described previously, and the 'dates given in the table 
below are the days each flush was finished (that is the picking 
was finished) during the seasons 1869 and 1870 j 1869 being 
carried up to the end of the season, 1870 up to the date I 
write,^»i«., the 8th day of October 1870. 

In the table it will be observed there is a great difference 
between the two years. The section for which the dates are 
given was planted from seed beds in the month of June 
1866. In 1869 it was therefore only three years old. This 
will partly account for the first flush occurring a month earlier 
in 1870 as it was then a year older, but fortunate early rains 
in 1870 had also much to do with it. 

In 1869 there was no flush between March 23nd and May 
6th, a period of 41 days ; and in 1870, none between Feb* 
ruary 22nd and March 30th, a period of 35 days, a very long 
•time in both cases, which is entirely accounted for by the dry 
weather prevailing at Chittagong in the spring (see under 
head of Climate) for in Cachar or Assam, two or three flushes 
would have occurred in that time. 

There were 19 flushes in all in 1869, there are 22 in all in 
1870 up to the time I write ; and if the flushing continues 
from this date, viz., 8th October 1870, at the same intervals 
. as it did from that date in 1869^ there will be.no less than 27 
* flushes off this section this year I 

In the table I give the intervals between each flush, ^t 
shows an average of 14 days in 1869 to 10 days in 1870 (up 
to this time) the difference is due to the increased age of the 
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plants, and the liberal manuring given in the cold weather 
1869.70. 


Flushes. 

1869. • 

Interval in 
days. 

• 

• 

1870. 

Interval in 
daya. * 

Dates. 

• 

Dates. 

1 

March 

22 ... 

• 

February 

22 ... 

1 

2 

May 

6 ... 

44 

March 

30 ... 

35 

3 


29 ... 

23 

April 

13 ... 

io 

4 

June 

11 ... 

12 

*9 

25 ... 

12 

6 


23 ... 

12 

May 

6 ... 

9 

6 

July 

5 ... 

11 

*» 

14 ... 

9 

7 


17 ... 

12 


25 ... 

11 

ft 


31 ... 

14 

June 

4 ... 

9 

0 

August 

10 ... 

9 

>9 

12 ... 

$ 

10 


21 ... 

11 

9* 

22 ... 

10 

11 

Sept. • 

2 ... 

n 

July 

1 ... 

8 

12 


12 ... 

10 

*9 

8 ... 

7 

13 


25 ... 

13 

99 

16 .• 

8 

11 

October 

9 ... 

13 

9« 

25 ... 

9 

15 


22 ... 

13 

August 

2 ... 

• 7 

10 

Nov. 

2 ... 

10 

99 

11 ... 

9 

17 


11 ... 

9 

99 

21 ... 

10 

IS 


19 ... 

8 

99 

29 ... 

8 

19 

Dec. 

4 ... 

14 

Sept 

7 ... 

8 

20 


... 


it 

18 ... 

11 

21 




99 

27 ... 

9 

22 

... 

... 


October 

5 ... 

7 

Average inter\’al3 between 
Flushes. 

Nearly 14 
days. 


Very little 
over 10 days. 


Such a result as is shown already for 1870, and the pro- 
baUe result of, 27 flushes to the end of the season, could not. 
be obtained without high cultivation and liberal manuring., 
ale land in question has been manured every year since it 
was planted, but an extra dose Was giv® in the cold weather 
of 1869.70. The ground is now very rich. It is right to 
state that, though there are o\lvw sections on the plantatioa 
as good as thi% and one still muc^ better, it is one of the best 
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as regards its flushing. 

I think therefore 25 flushes in the season may be looked 
for on gardens in good tea climates^ when high cultivation 
and liberal manuring is resorted to. Where manure cannot 
be obtained, I think, even if in other respects the land is 
"highly cultivated, more than 20 flushes will not be obtained. 
Where neither manure nor high cultivation are given, above 
15 flushes will not be got. 

It seems to be a general idea with planters, (see diagram 
Chapter XXIII.) that when a flush is picked, the succeeding 
flush, at an interval of say ten days, are shoots, from the 
axis of the leaf down to which the previous flush was picked. 
Thus in diagram Chapter XXIII. supposing the shoot to be 
picked down to the black line above 2. The idea is the next 
flush will be a shoot springing from the same place, viz.^ the 
axis of leaf d. But it is not sol In the ab<jvc case it will 
take a whole month, after the said shoot has been picked, 
before the new shoot from the base of the leaf d is ready to 
take. 

^Tis true, the flushes follow at about ten days from each 
other, but they arc other shoots. The replacement of the 
‘shoot taken is a whole month in developing. I have carefully 
watched this and am sure I am right. 

With similar treatment gardens in Cachar and Assam 
would probably give two or three more flushes in the season 
than Chittagong ; because there the spring rains are much 
more abundant ; and I am very certain, that, if the day ever 
edmes, that manure in large (quantities is procurable in those 
» districts, and is applied, the yield on those gjirdens will be 
• very large. 

The difference between very small, and very largo proflIts, 
is represented by 15 and 25 flushes, so I strongly advise all 
planters to cultivate highly and to get all the manure they 
possibly can. If even procured at a high figure, it (the 
manure) will pay hand ovor hand. i 
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CHAPTER XXIII. 

, Leaffieking. 

The first consideration is how to get the largest quantity 
of leaf, without injuring the trees. 

To a certain extent, it is true, that the more a tea bush is 
picked the more it will yiel4. It appears as if nature were 
always trying to repair the violence done to the tree, by 
giving new mouths or leaves to breathe with, in place of those 
taken away. I may cxeftiplify my meaning another way. 
A tea bush which has as many leaves on it, as it requires^ 
will throw out tardily new shoots, and their number will be 
small. In other words, a plant from which the young leaves 
are not taken, grows gradually large and bushy and then gives 
up flushing altogether. It has all the leaves it requires, and 
it has no necessity to throw out more. 

If, however, nature is too much tried, that is if too much 
violence is done to her, she sulks and will exert; herself no 
more. Up to this point, therefore, it is well to urgQ her. 
How can we know when w^e have reached it ? 

Only general rules can be laid down. Experience is the great 
desideratum on this, and many other subjects connected with tea. ^ 

If the plant can always be kept in such a state, that the 
foliage, without being very much so, is still less than nature 
requires, I conceive the object will bo attained. 

The greatest violence is done to the plants when it is 
pruned, and reason would seem to argue that when this vio- 
lence is repairing, that is when the first shoots in the spring 
show themselves, and until new mouths (or leaves) in suffi- 
cient quantities exist, until then] but little leaf should be picked. 

Forttinatcly, moreover, while in the interests of the plant 
this is the best plan, it also is the mode by which the largest 
yield of leaf will be secured in the season. I go to show this. 

The ordinary size of a good ifiill grown tea plant, at the 
end of the sefdson, is say 3^ or 4 feet high, and 5 feet dia- 
meter, It is pruned down say to* a height of 2, yith a 
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diameter of 3 feet. It is then little more than wooden 
stems and branches^ and to any one ignorant of the modus 
operandi in tea gardens^ it would appear as if a plantation so 
pruned had been ruined. The tree remains so during all its 
bybernating period^ that is daring the time it is renting and 
“the sap is down, (this period is longer or shorter, as the 
climate is a warm or cold one^ and it is always during the 
coldest season) but on the return of spring, new shoots start 
out from the woody stems and branches, in the following 
way. At the axis or base of each leaf is a bud, the genn of 
future branches, these develop, little by little, until a new 
shoot is formed of, say, 5 or 6 leaves, with a closed bud at 
^p. Then if it l)e not picked the said bud at top hardens. 
At the axis br base of each of the said 5 or 6 leaves are 
other buds, and the next step is for one, two, or three, of 
these to develop in the same way and form new shoots. The 
original shoot grows thicker and higher until it becomes 
wooden branch or stem. The same process, in their turn, i» 
repeated with the new shoots. A diagram will make 
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ii[ied,mng clear. We here have a shoot, fully develc^d of 
six leaves, counting the closed leaf a at top as one, viz.^ the 
leaves a, c\ rf, e^f The shoot has started and developed 
from what was originally a bud at Z, at the axis or base of the 
leaf /. L ' In the same way as formerly at JT a bud existed, 
which has now formed the complete shoot or flush Ka^ ^ at * 
the base of the leaves c, rf, e, f exist buds 1, 2, 3, 4, from 
which later new shoots would spring. These again would all 
have buds at the base of i^e leaves, destined to form further 
shoots, which again would be the parents of others, and so on 
to the end of the season, or until the tree is pruned. 

It will readily be seen the increase is tremendous. It is 
only limited by the power of the soil to fling out new shoots, 
and the neemitm of plant, for as I have explained, when as 
much foliage exists as the plant requires, but few new shoots 
are produced. 

Now supposing the shoot in the diagram to be , (with per* 
haps another not shown at L) the first on the branch L /, in 
the spring (the said branch having been cut ofi* or pruned at 
the upper L) It is tlicn evident the said shoot is destined 
to be the parent and producer of all the very numerous 
branches, and innumerable shoots, into which the plant will * 
extend in that direction. It is in other words the goose 
which will lay all the future eggs. If, eager to begin tea 
making early, the planter nips it off, the extension on that 
part of the tree is thrown back many weeks. It may be 
taken off at 1, 2, or 3 (the black lines drawn show the proper 
way to pick leaf) the least damage will be donje if it is takeh 
off at 1, the most at 3. . 

The said shoot JT « is the first effort of nature to rci>air the . 
violence done to the tree by pnining. It is the germ of 
many other branches and shoots, and it ought never to be 
taken. I have, I hope, made so much plain. 

There is, however, another consideration. Any shoot, left 
to fully develop Imd harden, does uot throw out new shoots 
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from the existing buds 1, 3, 8, 4^ so quickly, as* one checked 
in its upward growth by nipping off its head. For instance, 

supposing the shoot under consideration not to be the first of 

✓ 

the season, but on the contrary, to be a shoot, when the plant 
has developed sufficiently to make picking safe. If taken off 

* at 2, then the‘ new growth from 2, 3, 4, will be much quicker, 
than it would be had the whole shoot been left intact. 

Our object then with fivst shoots should be to secure this 
advantage, without destroying any buds, and this we can do 
, by taking off simply the closed, leaf at the top (ft). This 
must be done so as not to injure the bud at the base of the 
second leaf h (I have not numbered it, for there is no room in 
the diagram to do so) and we shall thus leave all the buds on 
the shoot intact. 

Again here the interests of the plant, and profit to the 
planter, go hand in hand. The closed bud a in this case will 
be found very valuable. I go to show this. 

The value of tea is increased wlien it shows Pekoe tips.^^ 
Only the leaves a b Inake these. They are covered with a fine 
silky whitish down and if manufactured in a particular way 
make literally white or very pale yellow tea,* which mixed 

* with ordinary black tea show as Pekoe tips” In ordinary 
leaf-picking, these two leaves are taken with all the other’s, 
but unfortunately, when manufactured with them, they lose 
this white or pale yellow colour, and come out as black as all 
the other tea. 

; As the season goes on though, this is less and less the case, 
till towards the. end, nearly all the a h leaves show orange 
coloured in the manufactured tea. Tlicy are then never how- 
ever white best colour) as they can bo made when,, treated 
separately. No means have yet been devised to separate 
them before manufacture from the other leaf, and though 
sometimes picked separate, tl^e plan has serious objections 


f .1 mean inanuructurcd tea/ The iuTuhiou is cdllcd luiuor. . ' I 
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(uee later.) In the case however, of the first 2 or 3 flushes, 
the welfare of the plants demands tliat no more should be^ 
taken, and though the quantity obtained will be small, it will, 
if carefully manufactured, so as to make white Pekoe tips,^^ 
add one or two annas a lb to the value, wheii mixed with it, 
of one hundred times its own weight of black tea ! • 

More will be found under*thishcadin the tea manufacturing . 
pai’t. I now beg the question that the said downy leaves, 
taken alone, are very valuj^ble. 

Ill detailing the mode of picking I advocate, it would bo 
tedious to go minutely into the reasons for each and every 
thing. I have said enough to explain a good deal, but will 
add any thing of importance. Of the latter are the follow- ' 
ing. 

Tea can be made of the young succulent leaves only. The 
younger and more succulent the leaf, the better tea it makes. 
Thus a will make more valiialilc tea than i, b tliap c, and so- 
on, e is the lowest leaf fit to make tea from, for though a very 
coarse kind can be made from/, it does not pay to take it. 
The stalk also makes good tea, as far as it is really succulent, 
that is down to the black line just above 2. 

The leaves arc named as follows from the teas, it is supposed * 
they would make : 

a, — Flowery Pekoe. 

b, — Orange Pekoe. 

c, — Pekoe. 


d. — Souchong, 1st. 

e. — ,, 2nd, 

/.-Cougou. . 

,, ,1 f 6, tf— Pekoe. 

Mixed togcUicr ... j J J -D 1 O > 

(_ tty by c, a, e — Pekoe Soucliong. 

If there be another leaf below, and it be taken, it ia 
named, and would make Bohea. 

. Each of these leaves was at first a flowery Pekoe leaf («), it* 
then. became a then c, andso*on,. • I 

‘ V 
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That is to s&y as the shoot developed, and a new flowery 
Pekoe leaf was born, each of the leaves below ashamed the 
next lowest grade. 

Conld the leaves fit to make each kind of tea, it is pro- 
posed to make, be picked and kept separate, and each be 
'manofactared in the way most suitable to its age, and the tea 
to be produced, the very best of eVery kind could easily be 
manufactured. But this cannot be ; the price of tea will not 
allow it, and the labour to do it woi;^d moreover fail. It has 
been attempted, again and again to do it, partly, to the 
extent of taking the Pekoe leaves a, b, e, separate from the 
others (for the manufacture best suited to these upper leaves 
is not suited to the lower) but it has been as often abandoned, 
and 1 doubt if it is now practised anywhere. I am sure it 
will never pay to do it. 

Picking leaf is a coarse operation. It is performed by 80 
or 100 women and children together, and it is impossible to 
follow each, and see it is done the best way. They must bo 
taught, checked, and punished if they do wrong, and then it 
will be done more or less right ; but perfection is not attain- 
able. 

' 1 advise the following plan in picking. ‘ Please refer to the 
diagram. 

If the garden has been severely pruned (as it ought to be) 
take only the bud a for hvo flushes ; then for two more nip the 
stalk above 1, taking the upper part of leaf c, as shown (done 
^th one motion of the fingers) . Then firora the 5th flush 
t&e off the shoqt at the line above 2, and by a separate 
> motion of the fingers take off ^e part of lea^ c, where the 
• black line is drawn. By this plan, when the rains begin, 
the trees will show a large picking surface, for plenty of buds 
will have been preserved for new growth. After the month 
of August you may pick lower if you like, as you cannot; 
hinst Por instance you may nip the stalk and upper 

part of leaf e together, and separately the upper part of /. 
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The principle however of picking, is to leave the bud, at the 
axis of the leaf down to which you pick, intact. 

Some planters pick all through the season at the line above 
1 and take the d and -perhaps the e leaf separately. I do not 
like the plan, for though it will make strong teas, the yield 
will be small. Moreover, the plants will .form *so much foli- * 
age : they will not flush well, and again they will grow so 
high, that boys who 2 )ick will not readily reach the top. 

Shortly, the principle I. advocate is to prune severely, so 
th?it the plant in self-defence mud throw out many new 
shoots. To be sparing and tender with these until the vio- 
lence done to the tree is in a measure, but not quite, repaired ; 
then, till September, to pick so much that the wants of the 
plant in foliage is never quite attained, and after September 
to take all you can get. 

I believe tnis principle (for the detailed directions given, 
may be varied, as for instance Avhen trees ha\;e not been 
heavily pruned) will give the largest yield of leaf, and will 
certainly not injure the plants. 

CHAPTER XXIV. 

Manufacture. Mechanical contrivances. 

To manufacture your leaf into good tea is certainly one 
of the first conditions for success. It will avail little to 
have a good productive garden if you make inferior tea. 
The difference of price between well and ill-manufactured 
tea, is great, say 4 As. or 6 a Ib, and this alone will, 
during a season, represent a large profit or none. • 

Fortunately for tea enterpfize, the more manufacture 
is studied, the more does it appear, that to make good 
tea* is *a very simple process. The many operations, or 
processes, formerly considered necessary, are now much 
reduced on all gardens. As there was then, that is formerly, 
80 there is now, no one routine recognized by all, or even by 
the majority ; still simplicity dii ^nanufacture is more and 
more making its way avery where, and, as the real faeVis that 
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to make the best tea, but very few, and very simple processes 
are necessary, it is only a question of time, ere the fact 
shall be universally recognized and followed out. 

For instance, panning the ^^rolP^ was formerly uni- 
versally practised. Some panned once, some twice, some even 
three times ! " But, to-day, pans are not used in most gardens 
at all ! ! Other processes, or rather in most cases the repetition of 
them, have been also either discarded or abridged. But a short 
statement of manufacture in old days, and the simplest mode 
^of manufacture now, will best illustrate my meaning. 


One and a common old plan. 


One plan to-day by iiliicb the best 
Ten can bo nmdo. 


Days. 


Number 

of 

Opera- 

tions. 


Detail. 


Days. 


Number 

of 

0|)era- 

tions. 


Detail. 


Ist 


2nd 


3rd 


3 

4 

5 

6 

7 

8 
9 

10 

11 

12 


12 


Withering. 

1st Kolling. . 

2nd „ 

Fermenting. 

1st Panning. 

[3rd Rolling, 
jznd Panning. 

4tb Kolling. 

Sunning. 

1st Firing (Dboling.) 
Cooling and crisping. 
t2nd Firing (Dboling). 


1st 


2nd 


ITotal days and opera- 
tions: 


1 

2 

3 

4 

5 


Withering. 
jUoUing. 
Fermenting. 
Sunning (if sun.) 

: Firing (Dboling.) 


Total days and 
operations. 


♦ In describing manufacture, I sball call tbc jenf brought in “leaf until 
It enters on the rolling proc^is, I^rom that time until the drying ^veir 
cluiiooafia coneliided “ aadafter that IWa,’’ 
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So much for simplicity, and I aflSrm, that no more than 
the five operations detailed are necessary. I shall try to 
show this further on. 

In studying tea manufacture I first tried, in order to 
get reliable data to go on, to ascertain the effect of each 
and every operation, and not only that, but the effect on the* 
made tea of each operation fexa^gcrated and diminished. It 
would be tedious, and of no use, to set out in detail all the 
'experiments I conducted, l^lie results only I will try and give. 

I began at the beginning. Why wither at all ? I made 
tea (following out in each case, all the other processes de- 
tailed in the old plan) of Isi, totally unwithered leaves ; 
%nd, of leaves but little withered ; of leaves medium 
withered ; and of leaves over-withered. 

I arrived at the following results : — Unwithcred, or under 
withered leaves, break in the rolling and give out large 
quantities of a light green coloured juice during the same 
process. The tea is much broken and of a reddish grey 
colour. The liquor is very pale in colour, cloudy, weak, soft, 
and tiudeless. 

Over-withered leaf on the other hpd takes a good twist 
in the rolling, gives out but little juice which is of a thick* 
kind, and of reddish yellow colour. The tea is well twisted, 
" chubby'^ in appearance, and blacker than ordinary. The 
liquor of an ordinary depth of colour, clear, with a mawkish 
taste. 

The medium withered leaves made good tea, but I found 
the withering should be rather in excess of what is gener- 
ally done, to ensure strength^ I will show later to what 
extent I think leaf should be withered. 

The next point was Eolling. I knew some planters rolled 
the leaf hard, others lightly. That is, some rolled with force 
till much juice was expressed, others with a light hand, al- 
lowing little or no juice to be pr^ed out. Which was the 
better ? 



After many experiments I arrived at the following : — Hard 
rolling gives darker coloured and stronger liquor^ than light 
rolling. Hard rolling destroys Pekoe tips,* inasmuch as the 
juice expressed stains them black. 

Light rolled tea has therefore many more Pekoe tips, than 
. hard rolled. . 

Hard rolled tea is somewhat blacker than light rolled. 

In all, therefore, but the point of Pekoe tips, hard rolling is 

better. 

The next question was, what is the advantage of repeated 
Pollings ? I rolled twice, panning once between, vide old plani 
and found the tea as well made, and as strong as others rolled 
three or four times. I then decided to roll no more than twice- 
The second time was, I them thought necessary, as I found the 
leaf of the roll opened in the pan, and a second rolling was 
requisite to twist it again. 

But what did panning do ? I heard pans had been discon- 
tinued in some gardens. In what way was then panning an 
advantage ? I made tea, fermenting it l>etween the two rol- 
lings, but not panning it, and it was equally good. I tried 
again and again, but never could detect that panning caused 
•any difference to either the tea, the liquor or the oiit-turn.t 
In short, though I never found panning did any harm, 1 
equally found it never did any good. Its use is in fact, simply 
barren of all results. 

I therefore dispensed with it. Having done so, why roll the 
second time at all? I experimented and found the second 
rolling as barren of results as the panning. 

. I bad now got rid of operations 3, 5, 6, 7,4And 8 in the old 
, plan. The next was No. 9 " sunning.” I made tea with, and 
without it^ and found as follows 

* Pekoe tips tre the whitish or orange coloured ends that may be seen in 
Pekoe tea. See chapter XXIII. , on iLeaf-picking^. 

t The <mt-tank are the tea leaves after Infusion. 
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Sunning between the fermenting and firing processes has 
no effect whateyer on the liquor, or the out-turn, hut it makes 
the tea rather blacker, and as it drives off much of the mois- 
ture in the roll, the firing process, after it,.is shorter and does 
not consume so much charcoal. What little effect therefore 
it has, is good (for if not continued too long, it ’does not make ‘ 
the tea too black) and it is econpmic^l. I therefore decided on 
retaining it.* 

Next came the operations 10, 11, and 12, viz., 1st firing,” 
“ cooling and crisping, and 2nd firing.” Where these are 
done (and they are done in some gardens now) the usual thing 
is to half-fire the roll the same afternoon and evening it is 
made, then allow it to “ cool and crisp” all night, and finish 
the firing next day. I tried this plan, and also the plan I 
have now adopted, of doing the whole firing at one time the 
same evening. I tried the experiment again and again, and 
always found the tea, the liquor, and the out-turn was the 
same in both cases. In short that the three opemtions did no 
more, and no less, than the one. As the three entail extra la- 
bour and extra expense in charcoal, I abandoned them. 

I thus reduced the twelve operations detailed, to five, and 
maturally by so. doing, much decreased the cost of manufac- ' 
taring tea. I in no way lay claim to having devised this 
simplicity myself. Part had been done by others, before I 
ever turned my attention to it, and I have done no more than 
help with many, to make the manufacture of tea a simple 
process. 

I was now convinced, that, (though I had. still much to 
learn regarding the said five piiocesses) success was comprised 
thejein and that to multiply them could not avail. 

The next consideration is — ^IJl'hat are the qualities desired 
in tea to enable it to command a good price at the publio 


• At the end of the season, however, sunning has more than the above efibet. 
It then makes the tea “ chubj)y” in form, ^ a redcUsh colour, and improves tiw 
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auctions, either in Calcutta or London ? The brokers in these 
cases judge of the tea first, value it, and give their report and 
valuation to intending purchasers and sellers. ‘ From what 
appearances and qualities do they judge ? 

They judg^ from three thingfs, first, the tea ; secondly, the 
' liquor; thirdly, the out-turn. 

The Tea . — ^The colour should blaek but not a dead black, 
rather a grepsh black with a gloss on it. No red leaf should 
be mixed with it, it ^ould be all on,e colour. The tea should 
be regpilar ; that is, each leaf should be about the same length, 
and should have a uniform close twist, in all but “ broken 
teas." (These latter are called “ broken,^’ because the leaf is 
more or less open and broken.) The tea should also be regu- 
lar of its kind, that is if Pekoe all Pekoe, if Congou all Con- 
gou ; for any stray loaves in a tea of another kind, if even of a 
better kind or class, will reduce its value. In the higher class 
of teas, viz,. Pekoes and Broken Pekoes, the more Pekoe tips 
that are present the higher, in consequence, will its price be. 

The Liqmr . — In taste this should be strong, rasping, and 
pungent, with, in the case of Pekoes, a Pekoe flavour.” 
There are other words used in the trade to particularise cer- 
* tain tastes, but the words themselves would teach nothing. 
Tea-tasting cannot be learnt from books, ^the liquor is 
well flavoured ; as a rule, the darker it is in the cup the 
better. But to judge of teas by the colour of the liquor 
alone, is impossible, for some high class teas have naturally 
^ very pale liquor. 

* The Ottt-twm,—k good out-turn is generally indicative of a 
good tea. It should be all,,or nearly all,ione colour. No 
black (burnt) leaves should appear in it. A greenish tinge 
k not objectionable, but the prevailing colour should be tliat 
of a bright new penny. 

Bvery planter should be more or less of a Tea-taster, and 
should taste his teas daily. After a time (particularly if 
he gets other teas to tas^e against his own) he will learn 
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to recogfnize, at all events, a good as against a bad tea, a 
strong as against a weak tea, &c. No tea should be put 
away with the rest, until it has been tasted. It may be 
burnt, or have othei; defects, not apparent till infused, and 
one day^s bad tea will bring down, considerably, the value of 
a whole bin of good tea. • • 

The fancy, amongst brokers and dealers, for " Pekoe tips^^ 
in all Pekoe teas, constitutes the one great difficulty in tea 
manufacture. If the leaves which give Pekoe tips" (sea 
chapter XXIII.) are separated from the other leaves, and manu- 
factured separately and differently, that is rolled very little 
and very lightly, not allowed to ferment at all, but sunned 
at once after rolling, and if there is sun enough finished in the 
sun, otherwise, by a very light and gradual heat (best placed 
above the drawers in the Dhole-house) if this is done, I say, 
these will come out perfect Pekoe tips" of a white colour^ 
which is the best. 

If not separated from the other leaf, but manufactured 
with it, the sap from the other leaves, expressed in the rol- 
ling, stains these said leaves, which are covered with a fine 
white silky down, and makes them Uack, like all the rest of^ 
the tea ; the whole of which is then valued lower, lecanse there* 
are no " Pekoe tips." 

Now in the latter case " the Pekoe tips” are there all the 
same, only they don^t skow. The tea is really just as good,, 
in fact a shade better with black than with white, or orange 
tips,^ but it does not sell so well, and as we cannot argue 
the brokers or dealers into a rational view^ of the case, we 
must humour their fancy (they^ are virtually our masters) and 
give them the Pekoe tips , — if we can. 

bow are we to do it ? The plan of picking these small 
leaves separately, in order to manufacture them separately, 
does not ans wer. It is too ^expensive ; it diminishes the 

• It U better because ** tbe tips*' having been hard-rolled, ^ve atrdnget 
liquor. 
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yield of a garden^ and labour for it fails. All this is shown 
elsewhere. Is there any other way ? 

It may be done during some periods of the Reason, when 
there is not leaf enough on the garden to employ all the leaf- 
pickers^ by setting a number of them to separate the said 
‘ two leaves frotn the others, after the whole leaf is brought to 
the factory. This is expensive, but it pays, when there is 
labour to do it, for then the teas can be made very showy 
and rich with white Pekoe tips. 

An ingenious planter, a Mr. . McMcekin in Cachar, has 
invented a rolling table with the object of separating the said 
leaves. It is constructed of battens, and while rolling the 
leaf on it, many of the small leaves fall through. The 
said table is now well known in Cachar, and is in use in 
sev’^eral gardens. I have tried it and find it in a great 
measure, answers its object, but tlie objection to it is that 
the leaf mn^t be rolled lightly, and lightly rolled leaf, as 
observed, does not make strong tea. 

The Pekoe tips may be, in a great measure, preserved by 
rolling all the leaf liglitly on a common table. But then 
^again the tea is weak, j^nd the plan will not give so many 
* Pekoe tips as McMeckin^s table. 

In short, in the present state of our knowledge, exeept 
by the hand process, (a tedious and expensive one, for separ- 
ating the leaf,) strong teas and Pekoe tips are incompatible. 

The difficulty is just where it wfts, and will so remain until 
dealers give up asking for Pekoe tips (not a likely thing) or 
till a machine .is invented, to separate quickly and cheaply, 
the two said small leaves from the others, •after they have 
been all picked together. That such a machine is possible 
I am certain, and the inventor would confer a boon on the 
Tea interest, far beyond the inventor of any other machine, 
for all the other processes can bp done by hand without muck 
expense, this cannot. * 

1 may here notice, such, nfachines and Contrivances as 
. 9 ' 
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exist, for cheapening the manufacture of tea, or rather sudi as 
I know of. 

Rolling machines have for their object the doing away with 
hand labour entirely ibr rolling the leaf. Kinmond^s rolling . 
machine is first on the list^ for it is the best yet invented. 

It consists of two circular wooden discs, the upper one * 
moving on the lower, which is stationary, with an eccentric 
motion. The adjacent faces of the* said discs are made rough 
‘ by steps in the wood, cut-in lines diverging from the centre 
to the circumference, and over these rough faces is nailed 
coarse canvas. 

The leaf is placed between the discs and rolled by the 
motion described. The lower disc is arranged, by means of 
weights running over pulleys, so that it shall press against the 
upper, witli any force desired. 

The motive power, as designed by the inventor, is either 
manual, animal, or steam. ^ 

Mr. Kinmond showed me this machine, just after he 
kad invented it, at the Assam Company's Plantations in 
Assam some 4 years back, and I have since seen it working 
by manual and steam power. With the former it is quite use- 
less, for by no arrangement can suflicient, or regular force* 
enough, be applied. With the latter it does very well, and oil 
a large garden which will render the outlay for the machine 
and engine justifiable , (the former is, for such a simple machine 
very expensive) it may probably eventually prove an economy. 

Not having seen it under animal power, I can give no posi- 
tive opinion as to how it would answer, but \ sec no rc«‘>soU 
why it should not do well. believe wind-power, might, 
on suitable sites, be easily applied to it, and wind-power 
would certainly be the cheapest of any. 

Another rolling machine was invented by a Mr. Gibbon, 
and a good deal used in Cachar. I have never seen it. 

Kinmond^s is, I believe, the best rolling-machine yet in- 
vented (though it k fair to state Lkiiow no other except by. 
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report) but I do not believe in any tea rolling machine 
superseding entirely the necessity of hand rolling, A rolling 
machine may be, and is very useful, to roll the leaves partly, 
that is to break the cells, and bring the leaf into that soft 
maehy state that very little hand labour will finish it. No 
rolling machine yet invented, can I think do more than this, 
and it‘ is I think doubtful, if any will ever be invented that 
will do more. Machines do not give the nice final twist which 
is obtained by the hand. I was told lately that most of the 
gardens in Cachar that had machines, had dropped them, 
and gone back to hand rolling. 1 cannot help thinking this 
is a mistake. They should use both, the hand rolling for 
the final part alone. Very few rolling-men would then suffice 
with aid of the machine, to manufacture a large quantity 
of leaf. 

I only know of one other tea-rolling machine which is 

Dickinson^s/^ It does not profess to do more than pre- 
pare the green leaf for rolling, which as stated above, is 
I think all that any^ machine will ever do. I have never 
seen it working, but it appears simple being nothing more 
than a mangle. The leaf is placed in bags, and then com- 
pressed under rollers, attached to a box, weighted with stones. 
The prospectus states, it will prepare 80 lbs green leaf in 
fifteen minutes, and that one man can then finish as much 
of such prepared leaf in three minutes, as would occupy him 
twelve minutes if the same had not been prepared. I see 
nothing unlikely in this. The machine, though inferior to 
Kifimond^s in its arrangement, ought to be cheap enough tO. 
bring it within the reach of afl * 

I have abeady spoken of one of McMeekin’s inventions. 
His chest-of-drawers for firing tea is, I think superior to 

* Unfortunately it is not. It is advertized at Rupees 800, with a yearly 
myalty of Rupees 50 tbc first year an^ twenty after. The royalty should be 
dropped, and the machine sold for Rupees 150, which would give the inventor 
a good profit. i ‘ 
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his batten table. It is now so well known^ and in such 
general use, that I shall describe it very shortly. It is no- 
thing more than a low chest-of-drawers, or trays fitted in 
a frame one above the other, the bottom of each tray being fine 
iron wire, so that the heat from the charcoal, in the masonry 
receptacle over which it is placed, ascends through, all the 
drawers and thus dries or • fires a large quantity of rolP' 
at the same time. By the old plan, a single wicker sieve 
was inserted inside a bamboo frame, called a dhole," which 
was placed over a charcoal fire made in a hole in the ground. 
On the sieve, the roll was placed, and all the heat after pas- 
sing through this one sieve was wasted. Mr. McMeekin^s 
idea was to economize this heat, by passing it through several 
drawers. 

Most planters use these drawers, and there is no doubt in 
the space saved, and the economy of heat, it is a great step 
in advance over the old barbarous method, where not only 
was the heat wasted after passing through one sieve, but 
a great deal was lost through the basket work of the 'dhole" 
itself. 

Still I do not advocate four still less five drawers one above 
the other. I think the steam ascending from the loweii* 
drawers, must,’ more or less, injure the roll in the upper ones. 

I confine myself to two, and even then in the top tray, 
leave a small circular space vacant by which the steam from 
the lower drawer can escape. I utilize the heat that escapes, 
partially, by placing dhaJlas" in tiers above, with roll in 
them. These are supported by iron rods let into the wall 
jand are useful, not . only for partly drying t^e roll, but also • 
for withering leaf when there is no sun. .. . 

. Mr.* Dickinson has patented another invention, having 
for its object to do away with charcoal altogether unde^r 
JklcMeekin^s drawers, supplying its place by a current of 
hot-air generated in a furnace, outside the building, and 
driven under tlje said* drawers* by^ a revolving fan work^ 
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by animal power. The first point, in considering this inven-» 
tion is the question whether the fumes of charcoal, as some 
assert, are necessary to make good tea. If they are no^ neces* 
sary (that is, if they ])rodiiee no cheniie^-l elfect on the tea, 
and theiefore heat from wood, devoid of smoke would do as 
Hvell) there can be no doubt such heat would be cheaper, and 
more under command, by this or Some other plan. Are then 
the fumes of charcoal necessary ? 

I do not know that any one can answer the query. I cer- 
tainly cannot, for I have never made tea with any other 
agent than charcoal, and I have never met with more than 
one planter wlio had. He said the tea was not good. Still 
it would I think require very careful and prolonged expe- 
riments, to establish the fact either way. Speaking theoreti- 
cally, as it appears^ the only effect of charcoal is to drive all 
the moisture out of the roll, and thus make it tea, I cannot 
but believe other heat would do as well. It is however a 

r 

.question that only experience can solve. 

Supposing hot air generated by any fuel to do as well as 
charcoal, I see no necessity wliatever for a fan or any power. 
The natural draft, common to all furnaces, is the only power I 
‘^oidd apply. 1 would make a sunken furnace on a grating 
(so that the draft would come up from below) at one end 
of the Dhole-house, and the chimney at the other. The 
communication between them would be by a 10-inch 
wrought iron pipe, which would be laid along the floor of the 
Phole-house, to the foot of the chimney. It might twdst 
afid turn so that it would pass under eacli and every dhole. 

The longer the pipe, and the higher the chimney, the more 
draft there would be. The heat from this pipe passing along 
under the drawers in each masonry dliole, would give any 
amount of hot air to dry the Roll. Tlie heat would be com- 
manded by dampers” placed in the chimney, and between the 
dholes, for to shut off the draft to decrease the heat, it would 
be only necessary to close,, or partly close, any of these. The 
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heat miglii at any time be increased by adding fuel to the 
furnace. It wjould tlius be perfectly at command. 

By this plan, no fan or motive-power would be necessary, 
and after it was di\ laid down, at an outside cost of say 
lls. 300 for a large Dholing-house, the only alter expenditure 
would be the wood for fuel, which is much cheaper ot‘ course 
than charcoal. 

I • 

. If the fumes of charcoal are not necessary, there can be no 
doubt the above plan would answer. It is only adopting 
for Tea, what is done in many manufactories (or other things. 

I or rather my assistant did, carry out the plau in a WitTi- 
cring house (see later) and as far as the draft and heat 
generated in the house goes, it is a perfect succjess. 

There is a machine for sifting and fanning tea at one and 
the same time. 1 know not who invented it. It is a simple 
winnowing machine with sieves placed in front of the fan. 
By means of a rod and crank attached to tjie axle of the 
revolving fan, the sieves are made to shake from side to 
side when the fanners are turned. The tea is put into the 
upper sieve, a coarse one, and passing su(?cessively through 
finer ones, is thus sorted into different teas. The open leaf 
at the same time is blown out by the fan. • 

I purchased one, but I do not find it does the work well. 
Sifting tea is a nice process, and I did not tind it sorted 
the teas with any nicety. I liave taken out the sieves, and 
use it now only for fanning, >vhich it does very well, though 
no better than an apparatus wliich could be constructed 
at one-third the cost. , • 

I do not belteve in an// present or future machine, for sifr 
tjpg tea, inasmuch as it is an operation, which to be well 
done, has to be continually varied. More will be said on 
this head further on. 

I have now detailed shortly all the tea machines or con- 
trivances, I know, or have heatd of, and in my opinion, with 
tjie exception* of McMeekin^S 4*'*^wers, tea raamifiicture has 
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not been mneh benefited by any. I must however except 
also Kinmond^s Rolling machine, for this, as stated, is very 
useful to partially roll-leaf, but in my .opinion it must be 
fnished by the hand. There is plenty of room yet for inven-i 
tors. The machine, as before observed most to be desired, is 
. One to separate the small Pekoe leaves from the others, ere 
the rolling of the leaf is commenced. If sucli a machine 
existed, it would mncli increase the value of all Indian teas, 
and if the Agricultural and Hortieiiltaml Society are inclined 
to offer a prize for any machine, it should be this. 

At the point, where the separation should take place, the 
stalk is much tenderer than elsewhere, and this led me to 
think a blow, or concussion, on the mass of green leaf might 
effect the object. I attached a bow by the centre, to an 
immoveable board, placed at right angles to the plane of a 
table (like the back of a dressing table) and then, cansing 
leaf to drop from above, subjected it to sharp strokes from the 
.string of the bow. It effected the object partially, for many 
Pekoe ends were detached, but it bruised and cut the other 
leaf too much also. I believe a revolving barrel, with blunt, 
but thin narrow iron plates inside, which would strike the 
leaf placed unthin, as the barrel was turned, would perhaps 
answer. I give the above idea for what it is worth, for any 
inventive genius to improve on. 

As it is impossible, as far as I can see, to construct any 
machine, which should cut the stalk only in the right place, 
ergOf I believe some arrangement which would take advantage 
of •tlie fact, that the stalk is tenderer there than elsewhere, is 
•the only one that could answer.. '' 

• Now to return to the manufacture of tea. I will CQnsidet* 
each of the five operations detailed, which I believe are all 
•that are necessary to make good tea, separately. 

Withering . — ^There are several tests to show when leaf 
is withered. Fresh leaf squeezed in the hand, held near the 
ear, crackles, but no sound should be heard froin withered le^fl 
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Again fresh leaf, pressed together in the palm of ^he handy 
when released, springs back to nearly its original bulk, but 
withered leaf, in like circumstances, retains the shape . into 
which it has been pressed. The stalk of withered leaf will 
bend double, without breaking, but fresh leaf stalks, if bent 
very little, break. Practice though soon gives a test * 
superior to all these, viz,, thc^ feel of the leaf. Properly 
withered leaves are like old rags to lay hold of, and no 
further test after a time, than the feci of the leaf is 
necessary. ^ 

The agents for withering leaf are sun, light, heat, and air; 
Of these the most powerful is sun, for it combines all the 
others with it. Light is a powerful agent, for if some leaf 
be placed in a partially dark room, and some in a well-lighted 
verandah, the latter will wither in half the time the former 
will take. If light and moderate ventilation be present, heat 
is a great accessary to rapid withering. • 

There is often great difficulty in withering leaf in the mins. 
It can be withered in tea pans, but the out-turn^^ is then 
more or less injured, for after infusion, the out-turn comes out 
green, instead of the proper new penny^^ colour. Withering 
in dholes is alsa objectionable for the same reason, though if 
the heat is moderate the green effect is less. It is further a 
long and tedious operation. : 

Space and light are the great wants for withering leaf in 
wet weather. Bamboo medians, tier above tier, should be 
constructed in every available space. Large frames^ 
covered with canvas, may also be made -{by means of 
weights running over pulleys) to run up to the roof of any 
tea Jjuilding. The leaf withers well in. such frames, for heat 
ascends, and much heat is given out by dholes. 

It signifies not though where leaf is spread, as long as 
there is space and light. But tiie best plan of all, for weii 
weather, is a house congtructed .expressly for withering. ‘This 
^hovld be well lighted with glass (Best by a sky-light) with 
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a furnace outside, at one end, and a chimney at tlie other, (as 
already shown migpht be done for dholingf) for by means of 
the communicating pipe, or pipes, any amount of heat can be 
got up in it, to wither leaf quickly in wet weather. 

In dr)^ weather, when leaf comes in from the garden, spread 
it thinly any ‘where and turn it once early in the night. It 
will generally be withered anc^ ready to roll next morning. If 
not quite ready then, put it outside in the sun. Half an 
hour^s sunning will probably finish ‘it. 

In wet weather, if there is any . sun when it comes in, or 
any time that day, take advantage of the sun to wither the 
levd partly f so much that, with the after withering all night 
under cover, it will be ready next morning. If not ready 
neict morning, put it out in the sun, if there is any, till it is 
ready. 

. In very wet and cloudy weather, wdicn there is no sun and 
continual rain, so that the leaf cannot be put outside (for 
remember outside, when there is no sun, the light alone will 
wither it) artificial withering of some kind must be resorted 
to. I have mentioned the only means I know of fur doing 
this. 

As properly withered leaf is an important point in making 
good tea, it is \vell worth while to keep (Uic or two men, 
according to the quantity of h'uf, for that work alone. They 
soon learn the best way to do it, and if made answerable the 
leaf is properly ready for the Rollers, the object is generally 
attained. In this and every thing else in tea manufacture, 
give different men different departments, and make them an- 
swerable. Much trouble to the manager, who .should super- 
Tjse all, and much loss to the proprietor from bad tea, ^.vvill 
then be avoided. 

Rolling . — This is a simple operation enough, when the men 
have got the knack of it. S^me planters advocate a circular 
motion of the hands, when rolling, ur^der the impression it 
givesr the leaf a better twist. * Some like rolling it for^^ard> 
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but bringing it back without lefting it turn during the back- 
ward motion. I believe in neither way, for it appears to me to 
be rolled no better, or no worse, by these plans than by the 
ordinary and quicker mode of simply rolling it way. The 
forward and backward motion is the simplest and quickest^ 
and the way all rollers adopt, who are given a /iertain .qiiau-# 
tity of leaf (say 30 Ibs.^ a fair amount) to roll for their day^s 
work. In this ordir)ary rolling the ball in the hands, ^tis true, 
•does not turn mucdi in the backward motion, for ^tis more or 
less palled back, but whether it turns or not, does not, I 
believe, signify the least. * 

Rolling in hot pans was formerly extensively practised. It 
is not much done now. I have tried the plan, but found no 
advantage in it. 

Rolling on coarse mats, placed on the floor, might be seen 
also. When, I visited the Assam Coinpany^s gardens, near 
Nazerah in Assam, I saw it done there. It is a great mis- 
take. The coars<; baiuboo mat breaks the leaf sadfy, and much 
of the sap or juice from the leaf, which adds much to the 
stivngth of the tea, runs through the coai’se mat, and is lost. 

One and the jirincijial reason wdiy Indian tea is stronger 
than China is that in India the juice or sap is generally re- • 
taiiied, while in China it is purposely wasted. 

A strong uiimoveable smooth table, with the planks of 
which it is formed well joined together, so that no apertures 
exist for the juice of the leaf to run through, is the best thing 
to roll on. If covered with a fine seetul pattle mat, nailed 
down over the edges of the table, a still greater security is 
given against th^ loss of any saj), and I believe the slightly 
rough surface of the mat, enables the leaf to roll better. An 
edging of wood one inch above the surface of the table, should 
be screwed on to the edges over the mat, if there is one, to 
prevent leaf falling off. 

The leaf is rolled by a line of m^n, on each side of such a 
table (four aud-tv-lialf feet is a good^width for it) passing 
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from man to man, from the bhttom of the table to the top. 
The passa^ of each handful of roll, from man to man, is regu- 
late by the man at the end, who, when the roll, in his hand 
is ready,, that is rolled enough, forms it into a tight com- 
pressed ball, (a truncate shape is the most convenient) and 
. puts it away on any adjacent stand. When he does this, the 
roll each 'man has passes up one step, 

, The roll is ready to make up into a ball, when it is in a soft 
state, and when in the act of rolling, it gives out juice* 
freely. None of this juice must be lost, it must be mopped up 
into the roll, again and again in its passage up the table, and 
.finally into the ball, when made up. 

' There will he some coarse leaves in the roll, which cannot 
be twisted. These, if left, would give much red leaf in the 
tea. They should be picked out, by, say, the third or fourth 
man from the head of the table, for it is only when the leaf 
has been partly rolled that they show. The man who picks 
out the coarse leaf should not roll at all. He should spread 
the roll, and pick out as much as he can, between the time of 
receiving and passing it on. In no ease allow roll to accumu- 
late by him, for if so kept it hardens and dries, and gives extra 
. •work to the last rollers to bring it into the mashy state again* 
Besides which, I rather think, any such lengthened stoppage 
'in the rolling helps to destroy Pekoe ends, and is certainly 
injurious to the perfect after-fermentation, inasmuch as it, the 
‘fermentation, partly takes place then. 

This finishes the rolling process. Each man as stated can' 
?d5 30 lbs., but there is further work for him, to be now des- 
cribed. 

t Fermeniing . — ^The balls accumulated are allowed to stand 
-until fermented. I look on this being done to the right ex- 
^tent, and no more, as perhaps the most important point in the 
whole manufactm*e. 

^ Some planters collect the ^toII, after rolling, in a basket, and 
let it fiurment, instep of making ^t \nto balls, fort^t 
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purpose as described. I much prefer the ball syste^ for- the 
following reasons. When a quantity is put into a ba^et 
together and allowed to ferment a certain, tiriie, what was piit 
in first is naturally more fermented than what was put in last, 
the former probably over, the latter under-done. balls 
on the contrary can be each taken in successioh in, the ord&r^ 
they were laid on the table^ and tlms each receive the same 
amoitnt of fermentation. I think further the twist in the 
leaf is better preserved by, the ball plan, and also that large 
quantity in a basket, is ilpt to ferment too much in the centre. 

It is impossible to describe, so that practical use shall be 
made of it, when the balls are sufficiently fermented. The 
outside of the ball is no good criterion. It. varies mucli in 
colour, effected by the extent the leaf was withered.* You 
must judge by the inside. 

Perhaps as good a rule as any, is that half the twisted leaves 
inside shall be a rusty red’,*half of them green. Pi^actice alone, 
however, will enable you to pronounce when the balls are pro- 
perly fermented. There is no time to be fixed for it. The 
process is quicker in warm, than cool weather. 

The fermentation should be stopped,. in each ball, just at the 
right time. Great exactitude in this is all important, and * 
therefore, as I say, the balls should be taken in rotation, aa 
they were laid down. 

The fermentation is stopped by breaking up the ball. The 
roll is spread out very thin, and at the same time, any remain- 
ing coarse leaves are picked out. 

This concludes the fermenting process. 

Sunning . — Thei roll is then wijihout aw;y delay put out in 
the sun, spread very thin, on dhallas or mats. When it has 

* The more the leaf is arithered, the thicker in consistency and the smaller 
in quantity, the juice that exudes, as also the yellower in colour. Further, the 
more the leaf is withered, the darker the outside of the Imlls. Bright rusty 
Bredis the colour produced with moderatel/ withered leaf. Very dark greea^ 

. ifth red with much withered w. 

• • 
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become blackish in colour, it is collected and re-spread, so that 
the whole of it shall be effected by the sun. With briglit sun- 
shine an hour, or even less, suns it sufficiently. It is then at 
once placed in the dholes, which must be all ready to 
receive it. 

' If the weather is cloudy, it may, nay should, nevertheless 
be put outside. The mere daylight helps to dry it, but it 
must in this case be kept out longer. 

If the weather is wet, it must dir{fetlyy the balls are broken 
up, and the coarse leaf is picked out, be sent to the dholes. This 
is the only plan in wet weather, but ^he best tea is made in 
fine weather. 

Firing or Bholing , — In the case of wet weather, unless you 
have very many dholes, fresh roll will come in long before the 
first is finished. Tiie only plan in this case is to half do it 
Half-fired, the roll does not injure with any delay, but even 
half an hour^s delay, between breaking up tlie balls and com- 
mencing to drive off the moisture, is hurtful. 

In any but wet w'^ather necessitating it, the roll can be fired 
at one time, that is not removed from the drawer, until it has 
become tea. 

’ The roll in each drawer, must be shaken np and re-spread, 
two or three times, in the process of firing. The drawer must 
be takeu off the fire to do this, or some of the roll would fall 
through into the fire, and the smoke thus engendered would 
be hurtful. If the lowest draw^er is made to slide in and out, 
a frame-work covered with zinc, should be made to run into 
a groove below.it, and this zinc protector should be alu’^ays run 
in, before the lower drawer is jnoved. This • is part of Mr. 
IVJcMeekin’s invention, and is very necessary to prevent roll 
from the lowest drawer falling into the fire when it, the lower 
drawer, is moved. 

The roll remains in the drawers, subject to the heat of the 
charcoal l>elow, until it is qtiite dry and crisp. Any piece 
then taken between the ^A^efs should \>reak with the slightest 
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attempt to bend it. / ‘ 

The manufacture is now completed. The roll has become 
tea. • . 

All the above operations should be carefully conducted^ but 
I believe the secret of good tea consists simply in first stop- 
ping the fermentation at the right moiiieiit, aifd secondly ^ in^ 
commencing to drive off the* moisture immediately after. 

I do not say that the manufacture here detailed may not be 
improved upon later, but, I do say that in the results of 
economy, strong liquor, and well-twisted leaf, its results are 
very satisfactory, and not surpassed by any other mode at 
present in vogue. I do not pretend that it will give teas rich 
in Pekoe tii)s. To attain this light rolling, as shown, must be 
resorted to, l)ut just as far as Pekoe tips are procured, so far 
must strength be sacrificed. Until the small Pekoe leaves 
can be detached, and manufactured separately, this must always 
be the case. , 

From the tea made, as described, by sifting and sorting, all 
the ordinary black teas of commerce ’ as detailed in Chapter 
XXV. can be produced excepting Flowery Pekoe/^ 

To make Flowery Pekoe the closed bud, and the one open 
leaf of the sliQot are alone taken, and these are manu-* 
factured alone. It does not, as a rule, pay to make this tea at 
all, though it fetches a long price. It does not pay for 
the following reasons : 

1. After the head of the flush is taken, the pickers that 
follow do not readily recognize the remainder of the shoot, 
and consequently omit to pick many of them, A heavy lots 
in the yield is thus entailed. , 

yiie after teas, made without these small leaves, are 
very inferior, as they arc much weaker, and totally devoid of 
Pekoe tips. 

8. The labour, and ergo tlyj expence of picking the flush, 
is double. . * 

J have neveJ »ma5e Flowely .Pekoe, and would rath^ 
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therefore not advise in its manufactures, for. tlie little I 
know on the subject is merely what 1 have read, or been 
told. 

Green. Tea , — ^Tliis also I have never made, and know 
nothing about it. The China, plant is 1 am told, and believe 
the best suited to it. If so, it would probably be the best tea 
to manufacture in the Nortlv-West, especially as the black 
tea of those parts can not vie with Eastern Bengal produce. 
The market for it is not large, but ijeither would the quantity 
manufactured in the North-West be so. 

Though I cannot advise myself, as to the manufacture of 
these two last teas, I am glad I can give the following direc- 
tions regarding them from a Prize Essay on the cultivation 
and manufacture of tea^^ by Mr. H. A. Shipp. The prize for 
the Essay, from which the following is an extract, was given 
by the Agricultural and Horticultural Society of India. 

As I hav^ nothing more to say of manufacture, the follow- 
ing exti*act will conclude this chapter : 

Flowery Pekoe is manufactured quite differently to the above 
p. p , teas, being submitted to neither the roll- 

owery e oe. roasting processes. When the 

leaves (to be plucked m described in a preceding paragraph), 
« from which this class of tea is made, are hi'ought to the factoiy, 
they are thinly spread upon mats and exposed to the influence of 
the sun for twenty minutes ; after which they are cooled in the 
shade and again exposed to the sun in larger quantities, until the 
leaf has well shrivelled, when it is thinly sprinkled into flat sieves 
and placed over slow charcoal fires in the “ choolHas*' above 
mentioned, being at the same time covered up to keep in the 
aroma. Prior to being finally packed, this tea must be placed to 
lepth of five or six inches in each sieve or tray and thoroughly 

■ aA 


dned. which takes about eight hours. The leaf having been 
carefully plucked in the garden (as advised) «by the “ Pekoe- 
Gang,” requires neither winnowing, sifting, sorting nor picking, 
but should be packed, while hot, as soon as it is ready, *tho 
flavour being thereby improved. 

The manufacture of green tea is a very tedious and lengthy 

Mode rf nu««ftetor. in 

jfrecn tea. Cachar, but the following is a brief des- 

cription of the niode in which it is peav 
%med ty the Chinese tea-makers emploj^ed there. 
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The young leaves are, as soon as gathered, tUken to tlie factory 
and immediately spread out to cool, which occupies some consi- 
derable time. They are then put into the horizontal pans arid 
submitted to a heat of 150° until perfectly soft and pliable; 
being kept constantly, stirred to prevent their adhering to the 
sides of the pan, after which they are quickly rolled and made 
up into balls, in the same manner as black tea, and exposed to 
tlie sun on mats to di^, the juice being expressed* from time to^ 
time by the hand. This takes three hours, and tliey are after- 
wards transferred to the pans, whera they are again heated and 
constantly stirred until the leaves becomti perfectly crisp and dry, 
which will occupy several hours, as it is necessary to brijig out 
the required colour by this* process.. • The more juice that is ex- 
tracted from the leaves the better will be the colour and flavour 
of the tea, and this might possibly be more effectually done by 
machinery than by the hand. The tea, being now ready for the 
packitig-housc, is submitted to the same processes, as before 
mentioned in the case of black teas, and classiried into Twankay, 
Hyson, Impei*ial, and Gunpowder. 

CHAPTER XXV. 

Sifting and Sorting, 

Tuts is a very important item in the manufacture of tea. 
Careful and judicious sifting, as contrasted with the reverse,, 
may make a difference of 4 or 5 annas a Hi in the sale of teas. 

I was shown some tea, quite lately, which as regards 

liquor,^^ was valued by the brokers at Rs. 1-3 per Ib. but* 
the tea” at only Mannas! This was entirely owing to 
faulty sifting and sorting, 

I don^t believe in any machine for tea-sifting, simply because 
it is not a regular process. For example, you cannot say 
that, to make Pekoe, you must first use one sieve, then 
another, and so on. The sizes of sieves to be used, and the 
order in which »tliey are to be used, will vary continually, 
as both are decided by varying causes, viz.y the comparative 
fineness or coarseness of the tea made daily, the greater or 
less presence of red leaf in it, and (because tea varies much 
during the season and gets ^coarse towards the end) by the 
time of the year. These points all necessitate changes in th^ 

sizes, and the order of the sieves. • 

• • 
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Tis true sieves miglif be changed in a macbine as re- 
quired, but tbe only machine that could ^even pretend to 
save labour, urould be one in which all the sieVes were ar- 
ranged one below the otlier, and tluis the tea would fall 
through each altcruatelvy the motion being common to all. 
* But this won^t do for tea sifting. Judgment must be used 
to decide the length of time each’ sieve is to be sbakeii ; fur- 
ther^ with how mmh motion, it shall be sliakeii, Scq., &c. But 
this is* simply impossible with any machine^ though all 
accessary to sift tea well. 

The cost of tea-sifting by hand (see cliapter XXVIII.) is 
not 8 annas per maimd including picking out red leaf, which 
must be hand work. Good and bad sifting will affect the 
value 5 annas per lb. or Ils. 25 per maund ! 

With all parts of tea manufacture, it is well to employ 
the same men continually in each department, but above 
ally perhai)s„ should this be done in tea-sifting. A good sifter 
is a valuable man. He knows each kind of tea bv name : 
he knows what sieves to use, and the order in which to use 
them for each tea ; what the effect a larger, or smaller mc^sh, 
will have on each kind, &c., &c., &c. In fact, he knows 
'much more of the practical part of sifting tlian his master 
can, though the latter is, probably, a better judge how far 
the teas are perfect when made. 

' Tea sieves are of two kinds, both round. One made of 
brass wire with wooden sides, 34 inches high, the other cane, 
wjth bamboo sides, inches high only. The latter are 
called Chineses sieves,^^ and though the brass ones are used 
in many places, there is no, possible comparison between 
them, for the labour required in tlie use of the brass ones 
is much greater, and the results, as regards weD-sorted tea, 
much better with the Chinese. 

Both kinds are numberccj according to the number of 
orifices in the mesh, contained in one linear inch. Thus 
a No. 6 sieve has 6 orifices to the inch% both ; but in 
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the brass kind, a No. 6 has six orifices including the wire ; 
in the China kind, the cane between each aperWe is not 
included in ihe measure. Thus tlie orifice in a No. 6 China 
sieve is exactly ^ of ^n inch square, but somewhat less in 
a brass sieve. 

As I well know brass sieves cannot remain»in favour afteii^ 
the others have been, only once tried, I shall confine my 
directions to the China kind. 

I practise, and I advise, tea to be sifted daily. The tea 
made one day, sifted the day after, and in fact stored away 
in the bins ready sifted. I find it is more carefully done 
this way, for by the other plan a larger quantity being done 
at once, by several men, they cannot from want of practice 
be expert. But by the daily plan, one, two, or three men 
as necessary, can always be kept on the work, and conse- 
quently they learn, and do it well. 

To sift, the following China sieves are I’ecjuired, and if 
daily sifting is resorted to, they will be found ample for any 
ordinary sized garden, 

4 of No. 4 1 9 of No. 9 

6 of No. 6 9 of No. 10 

6 of. No. 7 6 of No. 13 

4 of No. 16 

Besides these, three or four brass sieves of No. 7 size are 
required, on which the coarse teas can be broken, for the 
China sieves arc too delicate for this rough work. 

Previous to sifting, all red leaf should be picked out of tlie 
tea. This, as stated under the head of Manufacture, shouldi . 
be done twice before the rolP^ is fired, but towards the end of . 
th^e se^ou, especially, some will still remain in the made {ea^ 
and this must be carefully separated. 

From what I have said, it is evident that no rules can be 
laid down as to what sieves* to employ, to get out certain 
teas. Only practice &iu teach^thig. 



MamfaetnH of ^ •'•; -/' 

^ v B^ only eaajble ^btt W di^rent 

^}as8Qg t>f Sea. Tbis essay would,, lio wc ver, jber incomplete did 
it nol contain a description of. tliese. ' SnoK a description .hsCs 
been ably given by Mr. J. H. Haworth, in liis " Infoimatiba * 
and advice for, the tea planter fr^ - the English market/' 
f Journal, ^ II. Socieijf of India, voL %!¥,,) and, as his 
knowledge on the subject is far in advance of mine, and coq^ 
seqiiently. morje the point than aiiy description I could give, 

J will ^jlose ^th the folW from his 

valuable pamphlet, and trifet he will excuse pay doing so : 

; ' .• Of of Tea, ‘ 

T^* are arranged* in .Various classes according to the size, 

‘ and color of the leaf. * I trcjit first' and principally of 

the J^ck descriptioiiB,'as Qreen Teas are tnanufactured in 
' only a ffew of tlife Tciir growing districts, of India. 

The following plashes come ^der the name of Black Tea 


PloWety Pekoe. 


fBroken Pekoe. 

Orange. Pokde.- ' ' 

M 

Pokpo Dust. 

•Pekoe.' ♦ 

- 

M ■ 

1 Broken mixed Tea. 

•iPe^oe Souchong. 

.s 

Brokerf Souchong. 

Sodchong. 

CQ 

■ 1 

Broken Leaf. 

Congou. 

> 

fa 

Fannings. 

Bohea. 


(^Dust. 


We occ*isioTially meet with other names, but they are 

generally original, and ought not to .be encouraged, as a few 
simple terms like the above* are sufficiently comprehensive to 
describe all classes manufactured. 

%Pejrhaps before entering into a detailed description of the va- 
rious, class^ it will be well to explain the terra “ Pekoe” (pro- 
nounced Pek-oh,) which, as " Avo sed, occurs A so many of the 
' names above quoted. It is said to be derived from the Chinese 
,woVdis “ Pak Ho” which are said to signify white dowiU The 
raw material., constituting Pekoe when manufactured, is the 
young bud just shooting forth, or the young leaf , jnst expanded^ 
which on minute examination will be found td be covered 
with a whitish velvety down.* On fixing these young leaves, 
Ihe down simply undergoes ‘’a slight change ip color to grey 
or greyish yellow, sometime^, as *far as a yeiloWufti orange ti^ 



(^Ijflivaiion and M^ntj/actur&* of %a m InS^, 

I * ^ 

* Whei^ tte pr^pate^teiv^ooDsistsetiiirelj of m;Hshor;*^ztj^4^ 
tsh grejiRh Pekoe, with n^* or very little dark leaf pfibced^ It 
IH called Klowory Pekoe. ' * * , 

Flowery Peboe is picked from the shrub entirely separata 
from the other descriptions of tea, only thef buds and young 
leaves being taken, lu the preparation it is not subjected so 
severely to the action of heat as the other classes of tea, and • 
generally preserves H uniform greenish grey or ^silvery g!*cy 
tint. Its strength in liquor is very great, flavor more approach- 
ing that of green teas, but* intiuitely superior, having the 
strength and a^tringcncy without th6 . bitterness of the groeu 
ileseriptioos. The liquor is pale, similar to that of a green tea, 
and the infused leaf is of «. uniform gi’een hue. In mailjr in- 
stances whpre too much heat has boe'ki employed we find dark 
leaves intermixed, and the prevailing color, green, is sprinkled ’ 
with leaves of a salniony brown tinge%^hich is fhe proper color 
for tlio out-turn of any other ordinary^ blswsk leaf tia. A very 
common mistake is to. call an Ordinary Pekoe that may con- 
tain an extra amount of Pekoe ends, "Floweiy Pekoe. When 
this class of tea ip strong and pf plw^cry Pokoe flavor, it ia 
called by the tnxde a J^ekoe of Flowery Pekoe kind. In. 
Knglarid tlowery Pekoe splis, as a rule, from 4». 6d^'to 0«. 6d* 
per lb. One parcel has sold as high as 7«. Gd. 

lly many people tlie expediency of making Flowery Pekoe 
is much doubted. The true Floweiy Pekoe leaf is the one un- 
developed bud at the end of each twig. To pick this ajone, 
without any ordinary Pekoe leaves, involves a gi’eat deal, of' 
trouble and expense, and I think, though the Flowery Pekoe 
be very valuable, that the account would hardly balance When 
we consider the deterioration of the Pekoo by the abstraction of 
the young leaves.^ 

An oixlinary Pekoe is a tea of blackish or greyish blackish 
aspect,^ but dotted over with greyish or yellowish loaves wliich, 
on close inspection, will be found to possess the downy appear- 
ance whicli gives the n»mo to Pekoe. In general we do not 
find the whole leaf covered with doWU, but Only part Of it, 
which, in its growth has been developed later than the other 
parts. These are called by the tiade “ Pekoe ends,” when very 
small Pekoe tips. A Pekoe is generally of good to fine flavour, 
ond very strong, and its liquor dark. Its value is from 28. 9d. 
to Bd. per lb. * « 

When the Pekoe ends are of yellowish or orange hue, and 
the leaf fs very small and even, the tea irf called Orange Pekob. 
In flavour it is much the same as an ordinary Pekoe, and many 
growers do not separate the two varieties, but send them away 
in the finished state mixed* togethei*. Its value is from 2d, to 
Afd, per lb more than Pekoet • 

The term Pekoe Souchong is ^nerally applied to a Pekoe 
that is deficient ib ^ekde ends or tej a bold; Souchong class 
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yrith a few ends mixed. We often meet with it applied to an 
unassorted tea, including perhaps Souchong, Congou, a few 
Pekoe ends, and some broken leaf. Prices range from 2s. 3d. to 
2s. lOd. 

The name of Broken Pekoe indicates at once what class 
of tea it is, namely, Pekoe which has been broken in the mani- 
pulation or otherwise. It possesses the strength and line flavour 
of a full leaf Pekoe, being therefore only inferior to it in point 
of leaf. In value it is very little inferior to Pekoe, sometimes 
as valuable, or even more so, as owing to the frangibility of 
the tender Pekoe ends, they are sometimes broken off in very 
large quantity, thus adding to the value of the broken tea, 
though at the same time deteriorating the Pekoe. Prices &om 
2s. to 3s. 4d. 

Pekoe dust is again still smaller broken, so small in fact as 
actually to resemble dust. It is of great strength though often 
not pure in flavour, as frequently any dust or sweepings from 
other tea is mixed with it to make the lot larger. The price 
of Pekoe dust may range frr)m Is. 6d. to 2s. 8d. 

A tea only slightly broken is often called by the planter Pekoe 
dust ; again an orange Pekoe is often called Broken Pekoe, and 
the converse. A knowledge of the signification of these and 
other terms would teach the grower to be very careful in mark- 
ing his teas, as the nomenclature influences to a great extent 
the sale in the home mariket. 

Having described the finer teas we now come to the considera- 
tion of the classes of tea which form the bulk of the manufacture 
of a garden. 

Souchong may be taken as the medium quality, and when 
experience and skilled < labor are employed in the manufacture, 
as the bulk of the produce of an estate. The qualifications 
for being comprehended under this term are just simply an even, 
straight, or slightly curled leaf, in length varying say from half 
an inch to one and>a-hal£ inch. It has not the deep strength of 
Pekoe, but is generally of good flavour, and of fair strength. 
The prices of Souchong are from Is. lOd. to 2^. M. 

Congoti comes next. It may be either a leaf of Souchong 
Idn^ but too large tp come under that class, or though of smal- 
lish sized leaf, unevenly made, ^ or too much curled (so as 
to. resemble littia balls,) to be so classified. The flavor is much 
ihesame as that of Souchong, o but the tea has not ' so much 
strength.' Some of the lower* and large leaf kinds may be only 
worth perhaps from Is. Sd. to l«. 6d. whereas the finer' quafitiea 
sell as hi^h as 2s. to 2s. Sd. per lb. 

" Bohea is again lower than a Congou. It may be either of too 
large a leaf' to be (sailed Congou, or, as is generally the case, 
it znay consist principally of old leaf, which, on being fired, does 
not attain the greyish blackish colour which is so desirable 
for idl the blaek.leaf kinds except FloVery Pekoe^ but remains 
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of a brownish, or even pale yellowish hue. It has scarpely any 
strength, and is generally of coarse flavor, sometimes not, but 
is never of much ^alue unless of Namuti/a kind (a term which 
will be described hereafter.) We may quote prices at from 
2d. to I 9 . 2d. per lb. 

We now come to the * broken descriptions of these middle and 
lower classes of tea. 

Broktm mixed tea is, as its name imports, a miixture.of the 
various kinds of tea broken.^ It may have a very wide range, 
include some of the lower classes or approach Broken Pekoe 
in chaiacter and value, but the *kind usually thus named is a 
1 'tea worth from 1«. Sd. to 2.v. 6/.Z. generally of a blackish aspect, 
and containing a few Pekoe ^nds. • 

The term Broken Souchong is commonly and appropriately 
applied to a tea, which, though broken, has some approach • 
to a full leaf, and that of the even Souchong character. Its 
value may vary, say from 1a. fld. to 29. 2d. 

Broken leaf is a term of great comprehensiveness, but gener- 
ally is used to signify a tea worth from 8d. to 1«. IcZ. per fb. 
It may be of a brownish, brownish blackish or blackish color. 
Its strength is seldom great, but its flavour may be fair or good, 
but in the lower qualities it is genei*ally poor, thin, or coarse. 
It would be better to employ this term only as a general name 
of Broken Tea, and not to use it to signify any par^cular class, 
as it is very indefinite, 

Fannings is similar in color and class of leaf to Broken Leaf • 
as described above ; in value also much the same, perhaps on 
the average a little lower. 1 suppose, in most cases, the mode 
of its separation from the other classes of tea is, as its name 
implies, by fanning. 

Dust is a very, small broken tea, so small in fact as to approach 
the minuteness of actual dust. It is often v^ry coarse, or 
“ earthy” in flavor, owing perhaps to sweepings and dust having 
become mixed with it. Its value i 8 from fiS. tO Is. 6d. In any 
tea of this class worth more than these quotations, a few Peko© 
ends or tips will generally bo found, which bring it under th© 
name of Pekoe Dust. 

We will now look at Black Teas in a body and point out 
what is desirable and what is oyectionablo in tliem., • 

We have seen that all teas which contain Pekoe fetch higher 
prices than others^ consequently • we infer that Pekoe is a desi- 
deratum. If we glance at the descriptions of the various class- 
es of tea which have been given above, we shall find that tt 
is an element of strength and good flavor. , 1 do not mean to 
say that any Pekoe is stronger oi* of . better flavor than any t^ 
'which does not contain Pekoe, as the soil, the climate, thh cul- 
tivation, the manufactui'6 and vafiops other causes, may iufluenoia 
the strength and ^avor of diflerent teas ; but as a rule, in te^ 
iha^ sire produced pjudSr the ssdue^ eiUrcumstances, the classes 
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ooniaining Pekoe are stronger and of better flavor than those 
witfaont it. 

There is another class of tea which I have not jet des- 
cribed, that possesses very great strength and very fine 
flavor. This is the class known as the ^'Namuna kind.'* 
All readers of these pages who have been connected ‘with 
India any time will recognise the word * though they may 
not quite see how it comes to occupy the position in which 
we consider it It is said that its first application in this manner 
arose from a planter having sent to England some sam- 
ple boxes of tea with the ticket “ namnna” on them. These 
teas happened to be of the peculiar description which now goes 
by thht name, and which I proceed to describe. The London 
Brokers have always since then applied the name naniuna 
^ to this class of tea. The leaf may have perhaps the ordi- 
nary greyish blackish aspect with generally a greenish tinge. 
In tho pot it produces a very pale liquor, but on tasting it, 
its quality belies the poor thin appearance of the infusion. 
It is very strong, stronger by far than ordinary pekoe ; in 
flavor say about half way between a flowery pekoe and a 
green tea, quite distinct from the flowery pekoe flavor, 
possessing somewhat of the rasping bitterness of the green 
tea class with the flavor a little refined. The out-turn is 
generally green, sometimes has some brownish leaves mixed. 
Any of the black leaf teas may be of this class, from the 
Pekoe to the lowest Dust, and all throughout the scale, if the 
flavor be distinct and pure, may have their value enhanced 
firon 4d. to lOd. per fl). 

Similar in every respect except one is the Oolong kind. 
The one wanting quality is the strength, sometimes, by the 
bye, the flavor is a little dificrent. It may have the greenish 
greyish blackish leaf (though generally the green leaves are 
distinct from black ones the tea thus being composed of grey- 
ish, blackish leaves with a few green ones intermixed;, al- 
ways has the pole liquor, generally the greenish infused leaf, 
but sometimes it is sadly intermingled w'ith black leaves, as it 
is . a . tea Vhose flavor is frequently burnt out, though its 
w^kness and green appearance are no doubt often caused by 
deficient firing. Teas of this kind on the average sell below 
the ordinarily-flavored teas of tho same class qf leaf. 

In teas of ordinary flavor "the following rules hold good ; — 
The darker the liquor the stronger the tea, and the nearer 
t£i^e approach of the color of the infused leaf to a unifoim saf- 
jiiony . brown, the purer the flavor. Whenever we see any 
leaves mixed with it (the out-turn,) the tea has been 
"averi^d, and we may either expect to find the strength 

u I nced haidly remark that the Hindustai^ word Kamona, ( prononueed 

Keittooiuih> mesaaMunp^^ ^ ^ ^ • 
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burnt out of it, or else to find it marred by having a burnt 
or smoky flavor incorporated with it. When •yon come 
across an altogether black or dirty dark brown out-turn, 
you may bS certain of pale liquor containing little or no 
strength and no flavor to speak of, unless sometimes it be 
sour. This is a quality which I shall now touch upon, and 
regret that I cannot with any certainty give any reliable in- 
formation whereby the planter may guard against this great- ^ 
est of faults. It may have various grades, — slightly sourish, 
sourish, and sour, depreciating^ the^ value of the tea say from 
8d. to Is. 6d. per Ib. The flavor of* a sour tea is hardly capa- 
ble of description. It is not so acid as sour milk, in feet not 
acid at all, rather a swctet flavor ^than otherwise being blend- 
ed with the sourness. It is extremely unpleasant in its 
more developed grades, and cannot be easily understood ex? 
eept by actual tasting. To the uninitiated this fault is only per- 
ceptible in the more strongly marked instances, but to one of 
the trade * the least tendency to it not only condemns the par- 
cel at once, but also causes him to suspect any other lots 
made at the same or any other time, by the same grower ; as 
it is a curious but unaccountable fact that some two or three 
gardens (or growers ? ) almost always produce teas having this 
fault. I will not cite all the different explanations that have 
been offered on this subject ; I will simply quote the one 
which seems to have gained most ground and leave those 
more competent than myself to express any opinion. on the 
subject. The cause assigned, to which I refer is, that the tea 
leaf after being picked is allowed to remain too long in the raw 
state before being fired, during which time it undergoes a pi*o- 
ccss of fermentation ; some, then, say fhat this causes sourness, 
while others tmaintain that the fermentation is absolutely* 
necessary for the ■ production of a black tea. Tho fact that 
we never meet with sourness in a green tea, one fcatm'e in 
the preparation of which being that it is fired, almost imme- 
diately on being gathered, goes to corroborate this view. 

Bnrntness I have already referred to. As I said before, it 
may either destroy the strength and flavor altogether or 
sometimes without destroying the strength, add an unplea- 
sant burnt fkivor to it. When tho tea has the flavor •of 
smoke about it^ it is called smoky or smoky hurnt. By being 
burnt a tea may bo deterioiiftted in value say from 2d. to * 
pqr !b. ^ The symptoms of bumtness are a dead black leaf (as • 
opposed to the greatly desired greyish blackish color) having 
a burnt smell which often entirely neutralizes the natural 
aroma of the tea. In looking over a broker’s character of 
a parcel of teas you may occasionally meet with the terms 
“ fresh burnt,” “ brisk burnt” dt “malty burnt.” These plnrases 
do not cari^ a- cemdemnatory meaning with them. The 
ip^ning of thS *wom burnt *as«nised here, would be better 



268 Cultivation and Manufacture of Tea in India. 

expressed by the term fired. The term malty means ef full 
ricn flavor; perhaps from the aroma of this class of tea resem- 
bling somewhat that of malt. Teas of the rthree above des- 
criptions you may have noticed, often fetch ve:^ good prices. 
The meaning of the word “ full” applied to a liquor is hardly 
appreciable except by tasting. It does not signify strength 
nor flavor, 'but is opposed to thinness. A green tea may be 
. strong or of good ^vor, but its liquor is never full. Ful- 
ness is generally characterised by. a dark liquor. The quality 
known as body in a wine i§ somewhat akin to fulness in a 
tea. We speak of a “ full” leaf tea in contradistinction to a 
broken leaf. “ Chfiiffy’* is generally used in connection with 
Bohea and other brown leaf classes of tea. A light (in weight) 
browm, open or flat leaf, in fact ono resembling chaff, would 
be called chaffy. The lower classes of tea, specially the 
dusts, are often described as “ earthy” in flavor. By this a 
coarse low flavor is understood, perhaps often caused by the 
admixture of real dust. 

When the make of a tea is spoken of, as a “ well made,” 
fairly made,” Ac. leaf, the effcict of the manipulatioTi or roll- 
ing is referred to. We may have a “ w’ell-made even,” or a 
“ well-made mixed large and small” leaf. We may have a 
“ straight” or “ curled,” or as the latter is generally expressed 
when applittd to a largo leaf tea, “ t^visted” leaf. It may be 
“ flattish-made,” indicating that though the leaf is not open 
it wears a flattish aspect, or it may be open, which betrays 
a want of sufficient or skilful manipulation. A “wiry” leaf 
is small, perfectly rolled, and very thin (in diameter) gene- 
rally rather curled, so as, in fact, to resemble small pieces of 
bent wire. It will be seen at' once that only the finer teas 
‘can have a wiry leaf, principally the Orange Pekoes and 
Pekoes. Sometimes we meet with a fine Souchong that may 
be thus described. 


Green Teas, 

As in the , North-West provinces Green Teas form the bulk 
of the produce, it will be well to give a short description of 
them though the tenor of my remarks below will shew the 
general opinion as to the desirability of making them.* 

Gunpowder is the most valuable description, its price rang- 
ing from 28. 8d. to Se. 8d. jibr ft. Instead of possessing the 
loi^ and thin finished leaf which is the desideratun^ of Black 
Teas, it is rolled into little balls more or less round, varying 
from onei-eighih to one-quarter of an inch in diameter. Some- 

* 1 think 1 need hardly pause to ^rrect the popular error that the green 
and black Teas are made from two different species of plant. Most of my rca^ 
deni will know that they are both made from the same leaf, the differoaoe 
dymg m the mattu&etu^ t * ^ ^ < 
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times it is not altogether composed of round leaf|J but has 
some long leaf mixed. • 

When the T^a is of the shape of Gunpowder, but is larg^ 
than the size above quoted, it is called Imperial. Prices of 
Imperial are from 1 Od. to 2^. 6eZ. 

Amongst Green Teas Hyson may be taken as the parallel 
of JSouchong of the black leaf descriptions. Undoubtedly there 
is often much young Pekoe leaf in it, but all chance of discvimi* ^ 
noting it in the finished leaf ^ is done away with by the change 
in color. Hysons sell from li 26?. to 3«. ^d. 

Young Hyson is smaller thin Hyson, occasionally slightly 
broken. It fetches from 7A to 2s. 6(Z. 

Hyson skin consists of • the bold broken leaf of HySon and 
young Hyson. A small broken Green Tea is seldom sent to 
the home market. The re'ason of this is obvious. When we 
consider that Hyson Skin only fetches from Td, to Is. it is apparent 
that anything approaching a dust would give very little chance 
of a profit. I have seen one or two parcels too ranch broken to 
come under the title of Hyson skin, sell at Zd, to M, per ft in 
London. It would be well if some of the Indian planters would 
take a lesson from the Chinese, and not send home their very- 
low teas, black or green, as they are very difiicult of sale in 
London, and in many cases cannot pay the cost of packing 
and shipping. The Chinese make a great quanfity of their 
broken teas into Brick Tea and send it into the central provinces 
of Asia, where it meets with a ready sale. I do not see why 
this should not be done by the Indian growers. There is a large 
consumption of tea on the other side of the Himalayas, not very 
far from Darjeeling and Assam. I hear also that in the neigh- 
bourhood of the growing districts, especially the north-west 
provinces, the ^latives are beginning to consume largely, and will* 
pay 8 As. to 1 Rupee for a tea that could not possibly fetch more 
than Is. to 1«. Gd. per ft in England. Whether the natives 
of India, as a whole, do or do not take to drinking tea, will have 
a material effect on the future prospects of the article. 

Before dropping the subject of Green Teas, I will say a word 
or two as to the expediency of making Green Tea. I have 
questioned several experienced people on the subject, but none 
can tell me their especial object in manufacturing their loaf 
into green tea. One gentleman told me that* he thought that 
it was because ttfeir tea-makers ^Chinamen) knew better how to * 
make greens than blacks. I have carefully examined the • 
leaf of Several of the north-west green teas, and noticing their 
English sale prices, consider that they would have sold on the 
aveittge at least Zd, per ft higher had they been made into black 
Tea. The best way to test this would be to have green and 
a black tea made from the same*le'af, and then to value the on© 
a^nst the other, I regret that I* have never had the opportu- 
xu^ of doing thi)3. ^ W% notice *th^t» the largest and most, 
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perienced producers never make green tea 

I must 'not pass over Caper without a short description.' 
It is a tea which is made in large quantity ii^, China, though I 
have only seen one parcel of Indian growth. It forms a link 
between the black and green descriptions. The color of the 
leaf is a very dark green, in form it is siihilar to a Gunpowder, 
Imperial or round leaf Congou. The liquor is pale and the 
si)ut*turn green^ flavor perhaps nearer to that of a green than of a 
black Tea. 

CHAPTER XXVL 
* Boxes, Packing. 

By far the best tea boxes arc the Teak ones made at Ran- 
goon; The wood is impeiwious to insects of all kinds, even 
white-ants. Sawn by machinery, the pieces sent to compose 
each box, are very regular. The plank is half inch, and each 
chest made up measures inside 23 by 18 by 18i inches, and 
necessarily outside 24 by 19 by 19^ inches. Theinfter cubical 
contents are 7,659 cubic inches, and this sufiices for above one 
muund of tiqe, and under a maund of coarse teas. 

Each box is composed of fourteen pieces, viz., for the two 
long sides three each,’ for the two short sides, two each, two for 
the bottom, and two for the lid. By the arrangement of 
three pieces in the long, sides, and two only in the short sides, 
^the centre piece of each long side is attached tq both the short 
end pieces, and thus great strength in the box is insured, 
there being no place where it can possibly separate at the 
joints. 

These boxes are not made to dovetail.^' Each piece (and 
they are sawn with mathematical regularity, as to length, 
bil^adth, and thickness) must be nailed to its neighbotir. The 

• best nails for this are the kind called " French Pins” If 

* inches long. 

The wood is sold at Rangoon in bundles, and could be 
landed in Calcutta for about Rs. 1-8 or 1-12 per box. The 
boxes need not be made up till shortly before they are wanted, 
and in this form, of compact bundles of short picceSj are very 
eonvemeni fi^r trmsport and stowage. 
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Of course in many districts these boxes are not procurable, 
and local ones must be made. If so^ use hard wood^ hnd make 
your boxes about the size given above, for small boxes add 
much to the cost of freight. 

Let the planks be f th of an inch thick, for { inch, that is 
ith inch boards are not strong enough, except they are of teak 
or any other very good wood, 

Take care the joints of the seVeral pieces, composing the 
• sides and ends, do not coincide at the corners, for if they do, 
the box is very apt to come asunder: 

The best way to arrange^ie pieces is as described in the^ 
Rangoon boxes above. 

" A form'^ must be made on which the inner leaden case 
shall be constructed. That is, a well-made, smooth box, to 
fit eaactly into the box you pack in. It must be some three 
inches higher than the inteidor of the original box, and have 
bars running across inside, for handles, to lift it up, and let 
the lead case slip off it, after it, (the lead case) is finished. 

Solder your lead case, over your form, in the way to waste 
least lead. In the Rangoon boxes described, two large, two 

small sheets* and one piece by 9 inches (let in between 

* • 

the two large sheets) suffices, and there is little or no waste. 

The lead case ready, hold up the form by the inner rods, 
and let the case slide off. Put it at once into the packing box, 
taking care no nails protrude inside, or any thing else which 
will hurt it, and thus prepare all the boxes for the break of tea 
you are about to pack. 

One great advantage the Rangoon boxes, and in fact all 
machine-sawn boaces, have, is their equal or nearly equal 
weight. Purchasers of teas, at the public auctions, require 

the tare^' of boxes to be as near the same weight as possible. 
If the tares differ much, say more than three lbs., the tea will 
be depreciated in value. It is well there should be about the 
same weight of tea in all the boxes, that contain any one kind, 
* Lai^e^e leSd Js 97li>y 22 inched JSmall lead 25 by 19 inches. 
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but this is not nearly so essential^ as approximation in " the 
tores.” ' ^ 

Your boxes all ready and lined with lead, choose a fine day 
for packing^. Do this wdiether you finally dry the tea in the 
sun, or over the dholes ; for even in the latter case, it is well 
to avoid a damp day. 

But before you pack, you must bulk. That is you must 
mix all the tea, of any one kind, so intimately together, that 
samples taken out of any number of chests, shall agi-ce exjictly . ' 
This can be done, by turning out all the tea on a large cloth, 

* placed on the floor, and turning itIJver and over. No two days 
teas are exactly alike, and yon have perhaps a month (say 
Pekoes) to pack. It is tlun-efore necessary to mix them well. 

Though I know many plnntei*s think the fumes of charcoal 
necessary and beneficial for the last drying, I do not. I have 
tried both sun and charcoal for it, ^lid no difference was 
perceptible. The former costs nothing, is more commodious, 
and I always employ it when possible. The sun (fannot bum 
the teas, the charcoal, if the heat is too great, may. 

Whether you use sun or charcoal put the tea hot into the 
boxes. The onty object of the final drying is to drive off the 
moisture, which it will certainly, in a more or less degree have 
imbibed since its inannfacture. Even the large zinc-lincd bins, 
which should be fitted up in all tea stores, and in which the 
tea is placed after manufacture, will not entirely prevent damp, 
so in all cases a final drying is necessary. 

Keep it in the sun, or over the charcoal, until it is hot 
throughout, hot enough to ensure all the moisture having 
been driven off. Then put into the box enough to about one- 
quarter fill it. Now let two men rock the box, over a half 
inch round iron bar, placed on the ground, unt il the tea has 
well settled. Then place a piece of carpet over the tea, the 
exact size of the box, and let a man stand inside and press it 
down a minute or two with.^ his feet. Now fill up nearly 
another quarter, and presa it again ovdr the carpet as before. 
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Repeat tins, putting less and less into the box each time, as 
you near the tbp, until it is quite full, but do not rock it the 
last two or tliree limes at all. Only press it with the feet as 
described. No patent screw press, or any thing else, will 
pack the tea better or more closely than this plan, and when 
the .men are practised at it, you will find theixj ^will not be a 
difference, of more than two or three lbs., in the teas of any 
one kind put into the boxes. • • 

• The box full, just even with the top, and well pressed down 
to the last, lay over the tea a piece of the silver paper, which 
is found inserted between eibh sheet in the lead boxes. This* 
prevents any solder, or rosin, getting on the tea, when solder- 
ing the top. Now fit on the lead sheet top, solder, and nail 
on the wooden lid. 

Weight tea in each box , — The boxes ready lined, with a lead 
cover, loose, must be all weighed before the tea is packed, and 
again after they arc filled and soldered down, but before the 
wooden lid is put on. The difference of these weights, minus 
the weight of the little solder used in .fastening down the top 
leaxl, (for which allow say one pound to give a margin also) 
will be the net weight of tea in each box. 

Thin iron hooping, put round both ends of the boxes much ^ 
increases their strengtli, and is not expensive. 

Stamp each box on its lid, and on one end. Use for this 
zinc plates, with the necessary marks cut out in them. A 
brush run over -these with the colouring matter does the work 
well and quickly. 

Let the stamp comprize the kind of tea, the plantation or 
owner^s mark, tlje number of the box, and* the year, for 
instance. 

Pekoe. • 



No. 80. 

• • 


• ' 1871. 
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The invoice yon send with the break must give for each 
box the nnmber, the gross weight, the tare, the net tea, and 
the kind of tea ; with a declaration, at foot, that the teas of 
each kind have been respectively, well bulked and mixed 
together, before packing. 

Eemember^ the larger the quantity of tea, of any one kind, 
to be sold at one auction, the higher the price it will probably 
fetch. Sell, if possible, twenty or thirty chests of one kind 
of tea at the same time, for small quantities, as a rule, sell' 
below large, both in Calcutta and London. 

• . CHAPTER fxVII. 

Management. Accounts. Forms. 

System, and order, a good temper, firmness, attention to 
details, agricultural knowledge, industry, all these, combined 
with a thorough knowledge of tea cultivation, and tea 
manufacture, are the requisites for the successful manage- 
ment of a tea plantation. 

To find men, with all these qualities, is, I allow, not very 
easy, still they do exist, and such a one must be had, if success 
in tea is looked for. 

Before the work is given out each day, the manager 
' should decide exactly what is most required, and apply it to 
that. He should write down, when distributing the men, 
the works and the number employed on each. This paper 
lie should carry in his pocket, and ho can then verify the 
^ men at work at each or any place, when he visits it during 

• the day. 

* The ’writer, the moonshee, and the jemadar if there is one, 
should write siuular papers when the coolies are mustered in 
the morning, and the manager should detail to each of these 
men, which work they are particularly resposible for. This 
should also be shown in the morning paper.^' 

Each of the above men then measure out the work to the 
coolies. Visit it once, or oftener, the day, and measure 
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all that remains undone at night. A daily report of the 
work is kept, written, by the writer in the evening. 

Tlie two forms, given below, are those I have adopted. 
The latter is suited to local labour paid daily, hut it can 
easily be altered to suit either local labour paid monthly, or 
imported coolies. . 

This is the Morning Paper. 

* » 


Work to ie done on , 


187 . 


i 

Detail. 

No of Garden. 

In whose charge. 

9 

Head Man on the Work. 

1 

1 

» 

Actual Numher. 

• 







Total Coolies 


The column of “ probable numbers” is given, so that before 
it is known exactly how many men will be p!ce8ent for work, 
they can be divided in the mosh likely way. 

Each head man (called “ mate-mangee,” &c., in differmt 
districts) is best designated by a letter or number. In neither 
form would there be room to put iu names at length. 

The form below written iif the evening is made into a 
book for each n^onth. , The advantages of it for after refer'^ 
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euce are great, and it has many other advantages, too nu- 
merous to'' detail here, but which will be appreciated when 
it is used. 


Work on for ^ 187 . 


• 

Detail of Work. 

i 

§ 

■H 

d 

a 

•s 

4 . 

at! 

4/ 

Oi 

bo 4. 

fi 

d 

o 

1 


Coolies. 

McasurcMiiont and 
Itemiirks. 

1. 

r 

• 

« 

1 



T 

1 


Total at work 

Commaud 

Sick 

Absent 

Total 

1 





As. 

X 3 « 

X 2i =s 

X 2 « 

X « 

X 1 



i 




Picking Leaf =» 

Maki^ Tea == 

» 

Tea Sorting « 


Cut « 


Total 



Culiivation aitd manufacture of Tea in India* 377 

*Tlie following is the plan I recommend for the leaf-pick- 
ing, and the tea accounts. 

The leaf of each picker is best measured in the field and 
as loads are collected^ brought to the factory, by one or two 
men, throughout the day. It entails a loss of time, and 
further a depreciation in the leaf, if kept long in a close mass** 
in one basket, each pickei* bringing his or her leaf to the 
factory twice a day. The pickers are paid so much per 
• basket, holding in any ^ case 2^1bs. I find the most con- 
venient plan to give the mangec in charge of the pickers, 
tickets of any kind for this, v^iicli tickets are changed for 
money in the evening. As each load of lejif comes in 
through the day, it is weighed, and this gives a check on 
the tickets given by the mangee or mate. This is the min- 
ing of the two columns in tlie form below tickets by leaf 
and tickets paid.^^ 

In the form the first column of leaf results” shows the 
condition of the leaf when picked whether wet (W) or dry 
(D). Unless this were noted, the* proper amount of teas 
the \qv£ ought to make, could not be known, and there would 
be no check against theft which is carried on to a gi’cat 
extent in many gardens. • 

As explained previously, only the sections ready in each 
garden are picked. The sections are not entered in the form, 
only the number of the garden. The flushes now noted are 
the SOth, ill some 2 1st, or 23ud in others. 

The tea is calculated from the leaf. It should be 25 per 
cent, if the leaf is picked dry and 22 per cenji. if picked wc?t. 
As each load co<nes in, a memorandum is made as to whether • 
it is dry or wet, and the %ures in the column " tea should • 
be” are thus fomid. 

The tea is weighed the morning after it is made and en- 
tered in the column tea made.” The percentage it bears 
to the leaf is then calculated and entered in the account 
column. 
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After sifting, the whole is weighed again, and the result 
entered in the column “ tea after sifting." Doing this is 
very important, for it checks theft. Directly after it is 
weighed this second time, it is put in the bins in the store. 

Daily Leaf and Tea Account. 



If this system is carried out, no tea (exceeding a 16 or so) 
can be. stolen, without its being at once missed, and the 
importance of this cannot be exaggerated. Tea proprietors 
do not guess how much is lost in this way. Maunds upon 
maunds might be stolen in many gudens> and unless the 
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theft were accidentally discovered, there is nothing in the Tea ' 
Accounts to show it to the manager. ' 

I have suppositionsly filled up the three first days of the formi 
The 820 lbs. leaf pick^ on Sunday is made into tea.on Mon* 
day. The 198 is written down Sunday evening. On Tues- 
day morning, when the tea is weighed and found to be 200 ,» 
lbs., that is entered in the Monday line as also the percent- 
age. On Tuesday evening after ft is sifted and made into 
•different teas, it is weighed again, and found to be 199 lbs.-, 
and so entered. • 

In dry weather after sifting, owing to dust flying off, it iS* 
always a little less. In wet weather, on the contrary, it in- 
creases in weight. In the Tuesday line where " W” shows 
it was a wet day and the tea 230 lbs., before sifting, is 233 
afterwards. This is o\ving to moisture imbibed, and it is the 
only objection to sifting daily, whatever the weather. Tlie 
advantages of the plan though are so great, as explained, that 
I put up with this, and practicidly I do not find it detrimental. 
Of couree, as previously explained, all moisture is driven off 
before the tea is packed. However, to make all quite safe, 
after a very wet damp day, the teas might be re-dried for a 
few minutes over charcoal before being put into their respec- ^ 
rive bins. I do not do thU myself though, and do not think 
it necessary. 

I hope now I have made the above form plain. It is in a 
book and each page will hold one week. The total of the tea 
made in the week is added up and shown at foot, and that 
amount is then transferred to the Credit Side of the Tea 
Store Account. .Thus (see both forms) 16 maunds, 32 lbs. is , 
credited. * , 

^he form given below is also kept in a book and the toM 
of the right hand side, subtracted from the left, gives at any 
time the quantity of tea in store. 
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Tea Store Account, 



Regarding Accounts between the manager and his employ<v 
•ers, I think they should be of the simplest kind. If a man 
can be trusted^ he should be trusted, if he cannot, no system 
of accounts will restrain hinj, and he should be kicked out. 
A pimple Account Current, furnished monthly, showing under 
few heads, the receipts and expenditure, is all that can be 
required. It is not by any papers received from a manager, 
that an opinion can be expressed as to how he does his work, 
and how tiie plantation progresses. ^ A competent person. 
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visiting the garden, can easily ascertain, and in default of 
this, and combined with this, the only test is the Balance 
Sheet at the Ond of each season. 

Shortly, it is not. by the form, the nicety, the detail of 
accounts, between manager and employer, that success is 
insured or even forwarded. It is, as far as» accounts are « 
concerned, by the forms find system the manager adopts as 
between him and his subordinates, and these he should be 
* able to show are good ^o the employer, or any one deputed 
by him, to visit the garden. * 

The profit shown yearly,* whether it is large or small, all* 
things considered, is however still the only true ultimate 
test. 

CHAPTER XXVIII. 

Cost of Manufacture y Packing y Transporty Sfc. 

This is as follows : — It will vary more or less according 
to the site, rate of wages, &c., but in the form tlw tables are 
given, if not suitable to any case, it can easily be made so. 

I have added Sorting, Packing, Freight to Calcutta, and 
Broker^s Charges in Calcutta, to the cost, so that all is includ- 
ed, from the moment the green leaf* is picked off the trees, 
till the hammer falls at the public auction. 

Table cost of Manifacturey Sariingy Packingy Transport to 
Calcutlay and Broker^ s Charges for each maimd of Tea. 

Rs. As. P. Rs. As. P. 


Manufacture. 




1 head man with the pickers, say 

0 

i 

0 

820 lbs. green leaf picked, at 1 pice 


• 


pcrlb. *• ... ^ 

5 

0 

0 

\ man withering above leaf, at say 




annas 

0 

4 

0 

Gamed over ... 

5 

8 

0 


, • Itt practice the basket in which .the leaf is measured being made to 
.hold 2 ^ lbs., for whi^h a ticliet is givea^repi*^S6ntiug 2 pice, the leaf to make 
a nlhund of Tea does ndt really cost so muck. 
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Bs. As. P. Bs. As. P« 

Brought forward ... 5 8 0 * 

i share head man in Eolliog- 

house ... ,020 

10§ men rolling above, at 30 lbs. 
leaf per man^ and say 4 annas 
per man ... * ... 2 10 8 

J boy clearing out ashes of Dhole 

, house, at say 2 annas ,...0 0 6 

J share head man in Dhole, house 0 2 0 

1 man firing Dhole work^^ say 0 4 0 

f maund charcoal for Dhole work, 

at 8 annas ... ... 060 

^ Lights for night work, viz., turn- 
ing green leaf and Dholing, 
say ... ... ... 040 

Wear and tear of dhallas, bas- 
kets, picking baskets, fuel for 

' artificial witheritig, &c. ... 0 1 10 

9 7 0 

Sifting and Sorting, 
li boys to pick oilt red leaf, at 

say 2 annas ... ... 0 3 0 

1 sifting man, at say 4 annas ... 0 4 0 

Wear and tear of sieves, say ... 0 0 3 

0 7 3 

Tacking, 

1 box ... ... ... 1 13 0 

* 4 sheets lead; viz,^ 2 large and 2 

small .... ^ ... 1 *6 6 

Labour of lining box with lead, , ^ 

solder, closing lead, closing 
wooden box, 8tamping,and cost 
of nails ... ^ ... 0 0 9 

rntmmmmmmmmmimm mmrnrnimmmmmmmm 

Carried over, 3 4 8 9 14 S 

a ‘ • 
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As. P. Bs. As. P* 
Brought forward 3 4 3 * 9 14 3 

Labour of drying previous to pack- 
ing, whether in sun, or over 

Dholes, including charcoal, if 
the latter are used ... 009 

Labour of filling the box, shaking 
it well, and pressing down the 
tea (2 men) ... ... 0.0 6 

• . 3* 5 6 

Transport, • 

Freight to Calcutta for one maund 

tea, say ... ... 1 12 0 

1 12 0 

Broker^ s charges in Calcniia, 

Landing, lotting, and advertising 

per chest ... ... 0 14 0 

Brokerage at 1 per cent on the • 

amount sale, say Rupees 70 for 
the maund ... ... 0 11 3 

19 3 

Total for one maund Tea ... 16 9 CT 

JV. 5. — If more than two maunds tea are made per day, 
tsome of the items under head of Manufacture” would be a 
little less. 

CHAPTER XXIX. 

t 

Cost, cultivating, and keeping in high cultivation, a made 
gctrden. 

• , 

This is placed before the next Chapter, which details ’the 
cost of making a garden, because some of the results arrived 
at below will be required there, inasmuch as making a planta- 
tion includes not only the making it but also the keeping it 
up, until it pays its own- way.* 
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The plantation here supposed is a 100 acre one, and as 
previously stated^ in my opinion no gprden should be 
bigger. 

The expenditure will be calculated per. acre and of course 
any total shown, multiplied by 100, will give an estimate for 
»the whole garden. 

The garden is supposed a made one in every way, with all 
necessary buildings in good order. Further, no expenditure 
connected with manufacture is here shown, for that is given 
under its own head. 

The expenditure given includes o?ily the yearly estimated 
cost of Mff/ity cultivating one acre of such a garden, or such a 
whole garden, in a way that it shall give the largest yield, of 
whv3h it is capable. 

The rates of daily pay, calculated, may not accord with 
existing rates in some places, but the tables below can be 
made to apply anywhere, by altering the said rates. 

It may seem to some, the estimate is a high one. If the 
item of manure, Rs. 31, is deducted, it is even within the 
estimates I have sometimes seen made. But whether high, 
or not, if a garden is to, be kept up to give a really large 
•yield and pay really well, it will not be done for less. 

The work required and for which the following estimate is 
made is detailed in Chapter XVIII. 

A null (see below) is 13 feet. All work is measured by 
" nulls" that is to say square nulls. The Avork is measured 
with bamboos 12 feet long. One acre equals 302^ nulls, but 
I Omit the odd 2;^, and calculate 300 nulls to one acre. 

• I omit pie, should there be a^y, in all the “totals, as also 

• an^ small fractions, anywhere, which would not sensiWy 
expect the result : 

Digging three times. ^ 

As each man, if the garden is«kept in 

order, can dig 30 nulls, it} follows 
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Rs. As. V. Rs. As. P. 


then ten men can dig an acre once, 
or 80 mcn/;an dig it three times. 

One head man or sirdar can super- 
intend 30 men, so i of a sirdar is 
wanted per acre each time, or one 
man for the three times. . 

One head man ... • 0 4 0 

• 80 coolies, at 3 annas ... ... 5 .10 0 

• _______ 

• 

Digging rottnd plants nine times. 

Say there are 2,500 plants to the 
acre, then doing it nine tin\es, 
would give 22,500 plants to dig 
round. A big boy can do 400 per 
day, which gives 56 boys for tlic 
nine diggings, of one aero. More 
than 20 should not be put under 
one sirdar for this work, so we 
must calculate three head men. 


Three head men, at 4 annas ... 0 12 0 

56 boys, at 2 annas ... ...•700 


Dutch hoeing six times. 


Forty-five nulls per man may be 

cal- 

' culated for this, which equals 

6| 

men per acre, or 40 men for 

one 

acre six times. 


head men, at 4 annas 

... 0 6 0 

40 men, at 3 an^as 

... 7 8 0 


Pruning. 


To prune well a man cannot do more 
than 150 large trees. This gives 
161 men to tlie acre of 2,500 f^l^nts. 


5l4 0 


7 12 0^ 


7 14 0 


Cahr^ <^rer 


21 . 
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Brought forward 
One head inan^ at 4 annas 

16§ men^ at 3 annas ... 

Manuring. 


Bs. As. P. Bs. As. R 

21 8 0 

0 4 0 

3 2 0 

3 6 0 


31 0 0 


May be added. If unfoi*tunately no 
expenditure can be incurred in this, 
it must be struck out from the 
total below. We will take the 
medium rate per acre set out in 
• Chapter XIV. ... ... 31 0 0 


Nurseries to fill up vacancies, and 
labour of filling tliem up. 

Four maunds seed to be sown which 
will be picked from the garden. 

Pots and baskets to be used as 
described ^Chapter XXL) 

Picking seed, say ... ... 2 8 0 

Making Nurseries, say .. . ... 25 0 0 

Artificial shade, say ... ... 10 0 0 

Sowing, watering, weeding,, and trans- 
^ plating the seedlings in the vacan- 
cies and tending them later, say 150 0 0 

10,000 pots and baskets, at 2 pice each 312 8 0 5 q 0 


Total, cost ... 500* 0 0 


Tile calculation of expense being for 
one acre of a 1 00 acre |^rdei\, one 
' ^ I^undredth of the above Rs. 500 is 
taken 

Carried over 60' 14 0 

♦ R«. 600 spent in nurseries for filliak up vacaneies ; and when once the 
garden IS reaUy full, high class plants for the China kind, 

wnt.ld be a judidous expenditure op the .best garden I hmre ever seen, far 
J4»rs tp cjmo. , - , , ' 
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Rj. A. P. Rs. As. P. 

Brought forward *60 14 0 

This closes the * cultivation expendi- 
ture, but the Establishment to 
work all this, has now to be added : 


1 . Manager 

at Rs. 

260 

per m. 

, 3,000 

0 

.0^ 

1 Writer 

at 


25 

33 

300 

0 

0 


1 Moonshee 

*at 

^3 

15 


180 

0 

0 


1 Jemadar 

at 

33 

12 

33 

144 

0 

0 


1 Tool Moonshee at 

33 

‘lO 

. 33 * 

120 

0 

« 

42 

1 Chaprassee 

at 

33 

6 

33 

72 

0 

0 


Keep one horse and servants, at 

Rs. 16 per mensem ... 192 0 0 

Miscellaneous say ... 200 0 0 

4,208 

All men in charge of plantation work 
are calculated for above in those 
works, and all men employed on 
manufacture are calculated under 
that* head. The total is again 
divided by 100 to bring out the ^ 
cost per acre^ giving as above ... 42 

Miscellaneous, 

New agricultural tools and repairs of 
tools yearly, say • ... 200 

Repairs to building ... ... 400 

Eire insurance on buildings say* ... 100 

Margin for all other possible expenses 
not calculated; such as medicines, 
live stockt stationery, &c., &c. ... 1,000 

Total ...1,742~“2 0 
Carried over .. "l20 0 0 


2 0 


0 0 
0 0 
0 0 

1-17 0 .0 

0 0 


* All the builtliiigfl should be insured .They can be so, in more than ond 
Office, in Calcutta. The Tea Store, however, should be simply iucoinbustibjp* . 

i l know of nothing heyo*nd one hor^ that is necessary, but any qf 

c kept, will pa^ w^, with their manure. 
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Rs. As. P. Rs. As. P. 

Brought forward 120 0 0 

Again divided by 100 for the expense 
per acre giving Rs. 17 as above. 

Total cost per acre per annum for 

keeping up well-made garden 120 0 0 

Or ergo, 100 acre garden will cost per 

annum^ 100 timds the above, 12,000 0 0 

An acre of tea may, I am aware, be kept up in a manner 
for Rs. 50 or so yearly, but the profit on such a plaatation 
must be nil. 

Qn the contrary, with the above expenditure per acre, on a 
good and favourably located garden, the profit will be very 
large. 

It is with tea as with all other cultivation. It has been 
proved in England, and in all other countries, where really 
high cultivation is followed out, that the higher the system 
followed, the greater the profit. In the manner tea has been 
cultivated hitherto, profit could scarcely be looked for, 

CHAPTER XXX. 

Coei of maVing a 100 acre Tea Garden, 

In the following estimate 40 acres is supposed to be planted 
the first, 40 acres the second, and 20 acres the third 
y^r, 

• To elucidate ar table I shall draw up in the next chapter 
showing the probable receipt^ and expenditure on such a 
garden for a series of years, 1 shall suppose this plantation to 
be begun in 1871, and number the years accordingly. 

The expenditure would truly, in the supposed case, begin in 
the latter part of 1870, but it io more convenient'to regard it 
ai^commencing 1st January, 1871, and thus keep each year, 
sepi^atp. 
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I shall not pretend, in this, to go into minute details, such 
!as the last chapter contains, for it is simply impossible to do 
80 , The cost of making a plantation must vary greatly, being 
determined by climate, available labour and its rates, lay of 
land, nature of jungle to clear, &c., &c. In this estimate 
only round numbers can be dealt with. The piiices I assume* 
are average ones, neither silited_to very heavy jungle, and 
very expensive labour, or the reverse : 

First year ^ (1871.) • ’ Rs. .Rs. 

Purchase of 400 acres land at 2-8 per acre 1,000 
First temporary buildings ... 500 

Tools ... ... ... 300 

20 maunds seed,* at Rs. 30 per maund ... 600 

Nursery ... ... ... 500 

Cutting and clearing jungle, removing 
roots, digging, staking, pitting, and 
transplanting, in fact all expenditure on 
40 acres until the seedlings are planted, 

; at Rs. 100 per acre ... ... 4,000 

Cultivating the 40 acres after they are 
pi toted in J une, for the rest of the 
year .... ... ... 1,500 

Manager and Establishment, (see last* 

chapter) t — ... 4,000 

General expenses ••• •*« 1,000 

Total, 1st yearns outlay 13,400 

Interest at 8 per cent, per annum on . 

outlay for six months 536 

13,936- 

* More than 8 or 10 maunds, seed, if really good would not he required ; 
hut a large margin in seed must always be {^yen. 

, t Establishment is a trifle kss than qfilculated in the last chapter for there 
js less work. 
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Second fear, (1872.) Rg. Rg,- 

B5 mattiids seedj at Re. 30 per mauad ... 7S0 13,930 

Nurseryt ... ... ... 700 

Clearing, digging, removing roots, stak- 
ing, pitting and transplanting the 
' t 40 new acres same as above, viz,, 


lls. 100 per acre 

< 

4,000 

Cultivating the 40 acres-previoiisly planted 
- andjbhe present 40 

3,000 

Buildings 

. • • ‘ . ... 

3,000 

^Tools ... .. 

... 

400 

Manager and Establishmentf ... 

.4,000 

G eneral expenses 

... 

1,000 

* Total 2nd yearns outlay ... 

16,850 

Interest at 8 per 

""On 1st yearns out- 
lay. one year . . . 

1,072 

cent, per 'annum 

1 On 2nd yearns out- 
^ lay, six months... 

674 

Third y ear ^ (1873) 

20 maunds seed,§ at Us. 30 per maund ... 

600 

•Nursery § ... 

... ■ 

•500 


Clearing, digging, &c., &c., for 20 new 
' acres as detailed in the last -two years. ■ • 

Half the amount; -this being 20, instead 

of 40 acres ... ... 2,000 


Carried over ... 3,100 32,5.32 

• ■■■ - ' a 

, t Expenditure for both seed and nirsery is greater, as in addition to 40 
flcrcft new cultivation this year, any vacancies in last year's cultivation have to 
be provided for. 

t Establishment is a trifle less than calculated in the last chapter for there 
is less work* ^ 

§ The intended cnltivatiott is only (lalf, of the previous two years, but the 
va^tides in 80 acres have to be pf ovided for. 
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Brought forward » . . 
Cultivating ,80* acres previously^ planted 
and the present 20 11 
Buildings lor tea manufacture 
Kepairs of former buildings ... 

Tools ... 

Manager and lilstablishmentf • 

General expenses ... . . . . 

Total 3 rd year’s outlay. • 

On 1st and 2nd year’s 
outlay for one year... 
On 3rd year’s outlay 
for six months 


Interest at 8 per 
cent, per an- 
num. 


eluding 


Bs. 

3,100 

7.000 

2.000 
.350 
500 

4.000 

1.000 
17,950 

2,420 


Total 

The garden is now made at a cost in- 
interest on all outlay of Rs. 
53,620. Add as helow Rs. 1,000 for build- 
ings 4th year, making a total outlay to 
make the garden of Rs. 54,620. 

Fourth year, (1874.) 

Cultivating the hundred acres made, which 
includes all the expenditure on the gar- 
den except tea manufacture (see last 
Chapter XXIX.)* 

Further buildings for tea manufacture ... 
Carried over 4th year’s outlay . . . 


Bs. 

32,532 


718 21,D88 


53,620 


10,500 

1,000 

H,500 


II Rate higher per acre than last yea^ as a good deal more manure is used 
BOV and the pruning is licavier. - 

t Establishment is a tiifle less than calculated m the last chapter for there 
is less work. 

* The amount calculated in the last Chapter for 100 acres is Rs. 12,000. 
f assume Rs. 10,500 and Us. 11,000, tHe fourth and fifth years, for first, mar 
nure at the rate there estimated will only be given to apart of the garden, i|id 
ae^ndl^i the praniifls'. is for^ounger p]dnts«alid will be lesjk 
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Rs. Rs. 

Brought forward 4th yearns outlay ... ,11^500 5Sj620 
""On lst/2nd, and 3rd 
-Inter^t at 8 per yearns outlay . for r 1 

cent, per an--^ year ... 3,856 

num. • Oh 4th yeair^s outlay for 

“6 months * ... 460 

‘ ' 15,816 

Fifth year, (1875.) . . 

Cultivating the 100 acres^ * ... 11,000 

** . f On 1st, 2nd, 3rd, and 

Interest at 8 per 4th yearns outlay for 

cent, per an-- 1 year ... 4,776 

num. On 5th year’s outlay 6 

c ... 

months . . . 440 

16,216 

Total all expenditure, including interest to 
end of fifth year (1875) see the table in 
the next Chapter^ 85,652 

Sixth year (1876) and seventh year (1877) we may calcu- 

late the yearly expenditure as set out in the last Chapter, viz,^ 
rRs. 12,000 per annum and Rs. 1,000 more fur the manager, 
making in all Rs. 13,000 per annum. From eighth year 
(1878) we must add still another 1,000 for the manager and 
Bs. 2,000 for an assistant, making in all, Rs. 16,000 per an- 
num, at which amount the yearly expenditure can always stand, 
for the plantation is* never to be extended, and all costs, for the 
jnmnufacture of the tea are not allowed for in this estimate. 

« See the table in the next Chapter in which all this is car- 
• ried out. * ^ , 

r The good pay the manager will get after the seventh year, 


• * /The anaoiiht calculated in the lost Chapter for 100 acre^ is Us. 12,000. 
r assome Ba 10,600 and Bs. 11,000, the fourth and flOih years, for, first, ina^ 
atthe rate there estimated will only be ^ven to a part of the garden, and 
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, he will richly deserve, if he carries out the figures given here, 
and later. • 

No more must* he added for interest, as during the sixth 
year the receipts will be largely in excess of the expenditure 
and will so continue sil following years. This will he shown 
in the next chapter. 

The above amount of Rs# 85,652 as may be seen, is made 


up as follows : 

' 

Bs. 

Bs. 

Actual outlay to make the* 100 acre garden 


• 

with buildings and all complete 

49,300 


Interest on the above amount 

• • • 

5,420 


Cost of carrying on the garden 
all outgoings except those 

(including 

connected 

54,620 

with tea manufacture) from 
of 4th to close of 5th year 

beginning 

2I>»500 


Interest on the above 

t. • 

9,582 


Total as above... 


31,032 

85,652 


In none of the estimates of cost, up to this, is the expense 
of manufiicturrng the tea included. It would have been very' 
inconvenient to do so. The cost is so much per maund of tea 
and 1 prefer estimating the tea at its market rate minus the 
cost of manufacture as shown at end'of Chapter XIV. 

If this estimate is approximate (and it is I believe near the 
truth) a 100 acre garden will cost close on half a lakh of 
rupees. Perhaps this again will seem high to some, but I 
know from experience a ffood gu-rden cannot be made for less. 
A 1.00 4 icre plantation in a good district, and on a good site, * 
on the making of which half a lakh of nipees has been 
Judiciously, expended, will I believe give a larger return 
eventually, than any investment, at present open, in India. 

^ The above estimatejncludes any possible proper CvAcxi^ 
cliargil^. 
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CHAPTER XXXL 
Mm much profit Tea can give. 

. We have already estimated the cost of making and cultivat** 
ing a plantation of 100 acres. We must now ascertain how 
much tea that area will give yearly. 

It is a very wide question what produce an acre of tea will 
give. r 

The following is an extract from the Report of the Com- 
missioners appointed to enquire into the state and prospects of 
‘tea. cultivation in Assam and Cacliar,” addressed to the Go- 
vernment of Bengal* and dated March 1868. 

Average produce per acre.^* 

The returns of actual produce of gardens in 1867 which we 
have obtamed are so few in number, that it is impossible to take 
any general average from them. The produce in tlu»so varies 
from three and-a-half mautids to one and-a-half maurid per acro^ 
omitting thewmore recMitly fonned gardens. 

“ From information received during our tour, we have reason 
to believe that some gardens produce more than the highest rate 
per acre here mentioned ; but, in the absence of returns of exact 
acreage and out-turn, we cannot notice these instances. 

- “ Mr. Haworth, in hia pamphlet already quoted, speaks of tho 
^produce of Cachar gardens as follows : 

‘ I believe that three mauuds per acre is fully one-third more 
than the present average yield of garden in Cachar, after deduct- 
ing the area of plant under yielding age. 

‘ There is no reason, that I am aware of, why the yield of tea 
should not soon be raised to four mannds, and more gradually 
six mannds per acre, equal to twenty- four maandsofloaf per acre 
(less than one ton per acre for a green ci-op, which is still a very 
snSalhono.) Eve;i now tliere are gardens in Cachar which give 
, an average of from five to six maunds per acre tfris season. Some 
of these gardens have really n6| apparent advantage over their 
* less fortunate neighbours, beyond that of a somewhat , better ajs- 
tem of cultivation and pruning ; and these improvements even 
are to such a small degree a-head of the general practice, that I 
fed justified in saying I cannot place a limit on what the increased 
yield should be under a more rational system of cultivation, and 
the application of manures on a fiberal scale, leaving out of con- 
siAeration altogether what might reasonably be expected from 
a {|)od ^system of drainage M addition.’ 
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” My. James Stnari, Manager of the Bengal Tea Cmapany^a 
gardens in Cachar, has also given two inannds an acre as the 
general average of Cachar gardens for the past season, including 
young garden^ of two, three, and four years old. 

“ We do not think it necessary to quote in detail the opinions* 
of all the gentlemen examined by ns on the subject of average 
produce per acre. A garden that can give four maunds per acre 
is undoubtedly a good one ; and we have no doubt there are such^* * 
or even better ; but wo do not think they are so common as to 
warrant our taking more than tlwee maunds as a safe average.” 

Mr. A. C. Campbell^ Extra Assistant ^Commissioner, at 
Burpettah in his Notes bn tea cultivation in Assaui^^ pub- 
lished in the Journal of tlie Agricultural and HorticulturaJ 
Society of India, Part 3, vol. 12, page 309 says, Good tea 
land can be made to yield as high as seven maunds per poora.^^ 

I forget exactly how much a poora is, but I believe it is near 
an acre. * 

In the Report to Government by the Commissioners, quoted 
above, at page 9, Mr. T. Burland after estimating the cost of 
cultivation per acre, per mensem at lls. 9-10-2 adds, With 
the above expenditure per acre, it is probable that muc}) more 
than five maunds of tea will be obtained from an acre of fair 
plant.^^ 

All these estimates though are baSfed on the cultivation of 
tea as carried ^^n hitherto with few exceptions, that is to say’ 
on gardens covered with weeds for many months in the year, 
and to which no manure has ever been given. With such 
cultivation, particularly on gardens planted on slopes, I think 
myself that the yield will not exceed four maunds at the ouU 
eide. 

High cultivation and liberal manuring will,*I believe, at least ^ 
double the above, if the plantsiare of a high class. However 
he?e I give a Table on the siibject which I have carefully 
framed. 
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J^timate of probable yield per acre if really high cultivation 
' and liberal manuring is carried out 


Year. 

Detail. I 

1 

Estimated yield per 
acre in mauuda* 

1st 

a 

The year seedlings are transplanted into tlic 
gai-den, supposing 1871 



2nd 

1872 . ... 


" 'Srd 

1873 

1 

4th 

1874 

21 

Cth 

1875t ... 

4 

Cth 

1876 

6 

7th 

1877 

6 

8th 

1878 

7 

9tb 

1879 

7k 

10th" 

' 18801 ... 

8 


* Calculating tou by mauiirls is convenient, inasmuch as pounds necessitata 
rsuch lengthy figures for all calculations. The maimd here employed is how- 
ever quite an arbitrary measure. It is not the Indian luaund, it equals and 
is represented exactly by 80 l])s. Any number of maunds multiplied by 80 
will naturally give the lbs. of tea, 

t Up to this point, viz,, the 5th year inclusive, the figures given have 
been actually realized and that on a garden with 15 per cent, vacancies* 
It has been though highly cultivated and liberally manured from the 

^rst. 

• J From the 6th to the 10th year is assumption except, that I know one 
, garden ’ which, to my certain knowled^, has given more than 10 maunds^ an 
acr^in 1870 and this in spite of about 15 per cent, vnctitidca. Tlie garden is 
an old one planted about 15 years ago. It is also a very small one. The soil is 
verg pool*, but the plants are of the highest class. It was much neglected 
till about five years ago. From that time it has been highly cultivated in every 
way except in the point of irrigation, for it has not that advantage. It hag 
ran most liberally manured/ i « 
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1 do not think plants reach to perfect maturity under tea 
years. Certainljr not with ordinary cultivation,* perhaps 
with higfh ciritivation, seven yeara would suffice. 

The 2nd year (187^2) the plants should not he picked at* 
all, with a view to make tea. They must be tipped however 
and a little tea will thus be made. As however* it can be bu^ • 
little, it is disregarded in this table. 

That eight maunds per acre *as e*stimated in the table just 
given can \)e realized, niu|pr the conditions stated, I have no 
doubt whatever, but I am equally* certain that the size of 
most gardens in India must be much reduced if even five dr 
six maunds, arc looked for. Not only must they be reduced 
in size, but they must be highly cultivated, must be man- 
ured, and no vacancies allowed. However, I have dwelt on all 
these points before, and need not repeat here, for unless the 
reader is convinced before this that a large • area and low 
cultivation won^t pay, it were waste to write more. 

I now give a table showing the result for 12 years of a 
plantation such as 1 have advised. 

(For Table, see page 299.^ 

The above table has been drawn up with great care, and i^ 
looked into, it will be seen that the results given in columns 
2, 4, 5, 6, 8, and 10 have been anived at in other tables and 
chapters. 

From this table it appears (column 11) that not until the 
6th yc^hr, will there be any profit on the working expenses, and 
that not until the 10th year (column 15) will all the outlay 
in the garden tflgcther with interest on the same at 8 per • 
cent, per annum be recovered, , ^ • 

After that, as shown (column 11) the profit will be very 
large, amounting to Ks. 24,000 per annum from the 12th 
year, when the whole garden 'y^ill be in full bearing, and a 
large profit yearly from the 0th ^car upwards. 

•B^eving aslBo &at this febkT fairly represents what 
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do^ I advise no one to embark in it who has not a capital 
of from 60 to 70 thousand rupees (this will suffice see 
column 16). If he has this, and can secure all the followinjgf 
' advantages^ viz. : , 

1. A good climate. 

2. A good site. 

3. Perfect knowledge in tea cultivation and tea rnanu* 

facture on his owii part or that of his manner. 

4. Seed from a high class of plants. * 

5. Local or cheap iirtiiorted labour; 

' ‘ 6. ^ Facilities for manuring. 

7. Cheap transport. 

he may safely do so and hope that his six or seven thousand 
pounds will eventually give him a clear income of £2,000 a 
year at least. 

Let him not dispense though with even one of the sevc. 
points named, if he would ensure success, for the truth 
simply, that tea will pay very well with all the above advan* 
tages,*but will utterly fail without them. 

Such is my advice to intending beginners. To those who 
have gardens, I say, reduce your areas till of the size you 
can really cultivate them highly, and procure manure at any 
cost. 

I shall not have written in vain, and tea enterprize ir 
Indm will flourish, if the motto of planters in future be 

. A small full area, highly oultivated.^^ 





I'nze JSHd^ on the Vultivation and Manufacture of Tea in 

India, fiy J. P. W. Watsok, Esq. ' 

Premium: Two Hundred Bupees endthe Grant GoldUtdaL 

PEBPACE. 

• • 

In this essay, while I hare endeavoured to describe ^y every 
branch of work appertaining to the coltivatioh and mann&ctare- 
of Tea, I have made it my special aim to detail more partica* 
larly what 1 know of improvemenU in the ordinary accepted 
methods. 

I have given throughout the average cost of working, but I 
have not dealt much with estimates, as these usually meet' with 
so much alteration in practice, and depend so greatly upon the 
chances of fortune, as to render them somewhat uselessly theore- 
tical on paper. 

The object of the Society would, in my opinion, beTbest attain- 
ed by as wide an interchange of the results of observatiqn and 
the fhiits of experience as may be fiurly practicable ; and as 
their liberal offer will doubtless have induced many planters to 
take to the pen, it would be well, I thmlc, if they were to divide 
their prize or else increase it|as no one essay can be thoroughly 
exhaustive of the subject, <)r contain every thing that is new ; 
and it is this last sort of information that k really wonted. 

Fehrmry, 1871. 

Climate. 

Lrrrus need be said under this head in an esray of this kind, . 
aiming, as it does, to be a brief practical disquisition. in 
In^a, so fer as we know, will *only grow m the Bengal Pre- 
sidency) and Assam and Cachar have the only true climate 
therein. The districts bordering the Himalayas from Bengal . 
. Proper to the Punjab have cUmates of very secondary suit- 
ability, w^hilu Chittagong as yet has shewn itself &r in thf 
rear. 
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Minute experiments have, I believei been made in the Neil- 
gberrjr Hills in Madras^ but little is known of them^ and 
whatever may be the capacities of China^ the range iu India 
is few^ its size limited, although the one province of Assam 
could, were there no labour difficulty, supply the whole English 
market. A warm steamy climate, with the sun powerful, 
and the rains not too heavy, yet plentiful, and their preva- 
lence well spread over tiie yhar, together with a cold season 
where the temperature just stops ^ short at hoar frost, is, as ' 
every planter knows, that in which the tea plant will most 
luxuriate, and put forth its utmost strength. 

These conditions are best found in Central and Upper 
Assam, and, I believe (for I cannot speak from experience 
as to this latter district) in Cachar. In Assam the duration 
of the rains are as a rule all that could be desired, for they 
commence in March and end in the latter part of October, 
although of late some severe exceptions have gone to '' prove 
the rule.” 

Plucking then commences in the middle of March and 
ends iu the middle or end of November, so that the tree is 
worked for actually eight months in the year, and often for 
more nearly ten. This is very different to the season in Chit- 
tagong or the North-Western l^rovinces. In Dehra Dhoon 
there are two distinct seasons and two crops, the spring 
and the rain. A leaf is never plucked before the beginning 
of April, in the spring time of manufacture ; and the 
spring crop is gathered in about the course of a .month ; 
but in this month or five weeks, one-fourth of the whole 
produce is generally made. A fierce interval, the hot wea^ 
ther tiben commences, and tht. plant k severely tried u^der 
a hemendons sun and scorching hot winds, (which often render 
the nights pontively dewless) for another month or six. weeks, 
vrheQ the rains come abundantly and favorably. The rain 
is made from the beginning of July till the beginning 
ovemberj b^ore which latter period tike tains havef* j:eiier- 
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ftlly ceased for a fortnight. The Dhoon it will be thtis seen 
has only five months of tea making ) but these months 
it must be remarked are all good ones^ and the plucking is 
almost uninterrupted.^ Three maunds per acre is now being • 
obtained here from well cultivated gardens^ but it seems 
doubtful if this can be increased. The Dhoon however is ^ * 
quite behind Assam in respect of climate, but as a set-ofT it 
has the great compensation oT ah abundant supply of local 
labour, and much of the t^a can be disposed* of locally to res-^ 
pectable native merchants, who purchase for the Cashmere 
and Bokhara markets. The great fault of the climate of 
Darjeeling is admitted to be the excessive raiu'-fall, which 
frequently retards the flushes, and renders the leaf hard and , 
coarse. Another serious evil attending the excessive and 
continuous fall of rain is the impossibility of manufacturing 
as fine tea as in moderate weather of days alternately sun- 
shine and showers, for no matter bow fine the leaf may be 
when gathered, if much of it is coming in, it will cause in- 
convenience by slowness of withering; will be difficult to work 
up, and will turn out with an undue proportion of dust and 
ill-coloured tea finally. The Darjeeling teas are however *so 
very good, and of so peculiarly fine a stamp, even if lacking ^ 
in strength, that the climate must have its particulaf excel- 
lencies to produce them ; and * its defect is undoubtedly prs- 
ferable to that of the Chittagong climate which is of a di- 
rectly opposite nature, too severe drought. Finer plant 
than is io be seen in the latter district could not be desired ; 
but the yield Las hitherto been very poor ; while the climatq 
approximates more, to that of Lower Bengal than to the re- • 
quitfitions of a tea ^ countiy.^ The place as yet it must be . 
allowed has scarcely had a fair trial. I have seen gardens 
there which appeared to be capable of giving the most satis- 
factory returns^ and the district has enjoyed so far the bles- 
sing of a sufiiciency of local Isfcor, which want goes far^ 
neutralize the i^poric^ climatl influences of Assam. h^ 
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no personal experience of the Kangra or Kumaon climates* 
The teas, as is well known, are of very delicate flavor, but 
deficient in strength, and this is most probably owing to the 
deficiency in the climate of the warm steamy weather of 
Assam. Tea and fever it is said always go together, and 
4^hese latter localities have the i:eputation of being healthy and 
highly favorable to the European constitution. The vagaries 
of the tea climates lure becoming so frequent as to cause the 
uneasiest apprehensions to those interested ; and in Assam 
it is believed that a permanent change is taking place, for of 
late years there have been droughts of a length and recur- 
ring regularity utterly unknown in former times. 

The cause is believed to be the extensive denudation of 
the^province of timber by the ever increasing wants of the 
greatly extended cultivation, and although we think it would 
be premature to assert that there is any fixed difference as 
compared with former years, it is highly probable that the 
cause assigned has to a great degree this effect. I know that 
some planters are seriously considering the possibility of in- 
troducing irrigation, and an ingenious idea of using a wa- 
tering engine in connection was lately hinted at in one of 
^ the Calcutta papers. As to this I can say that I saw a friend 
act on this suggestion on a very small scale by using a com- 
mon force-pump to water seed beds and nurseries, and with 
complete success, and the plan might be quite practicable in 
a large measure, and could be made perfectly so where the 
cultivation might border on running stream, even ,if very 
ipnall ones. The water in many of the large unused tanks, 
•to be found about Assam gardens might be often thus utilized. 
• Tea is sometimes irrigated 'In the Dhoon, where there is a 
regular canal system, and 1 have so watered tea myself with 
undoubted benefit in the hot weather, but merely as a pre^ 
eervative, for I have little faith in canal water producing 
fliMhes. Indeed at the time when it would be necessary to 
wd^r in the Dhoon, /• e., thp hot weather, ike tea would not 
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be apt to shoot, and anyhow one slight plucking would be the 
most that would be got.* But it is enough that it will be 
the means o£ perhaps saving the .bush, and in Assam were 
the system adopted, flushes might be obtained, for the hot, 
weather of the Dhoon is very difierent to the exceptional 
spells of hot weather in Assam. I seriously jbhink that by^ 
using a large pumping engine, supposing the supply of water 
unlimited, the loss of leaf at • such times would be greatly 
* decreased. As to how the different climates suit the differ- 
ent varieties I believe that tlje Assam, the plant par exceU 
lencCf does very well at Darjeeling, but flourishes best in Assam 
and Cachar. It does not seem to do very well in the Dhoon. 
Out of Assam I fancy the hybrid will be found to do bestj 
and the China I believe to be the most tenacious of life any- 
where. 

Soil. 

In tea planting this should be the first consideration, and it 
is the one of supreme importance, being far superior to those < 
of seed locality, &c., as its soil is in every respect to a garden 
what his constitution is to a man. No great or lasting results 
will ever be achieved on bad or indifferent soil, brilliant 
though the first fruits may have been, and bright the delusive ^ 
prospects, and that tliis is as true as it would ordinarily appear 
self-evident many could tell by their own bitter experience. 
The best description of soil for tea is a light loam of a yellow 
reddish colour, and porous enough in consistency to admit of 
easy and certain filtration. This sort of soil may be consi- 
dered as the standard of excellence, and will generally bQ 
found in its purity in old forest land, and in the long uncul- 
tivated or virgin grass land ac^oining. In the forests there 
will be found, as a rule, an upper layer of blackish earth to the 
depth of two or three inches, a rich vegetable mould in fact, 

* As to this, however, it must be saij^ that there is a prejudice a^iust irri- 
gation in the Dhoon, which 1 am incKifed to think, a fairer trial than 
yet been given it would remove. 
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and should the teddish-yellow cruniblj soil be found beneath 
this, and fo the depth of six or seven feet^ the would-be plantef 
may safelj believe that go where he will, he will net find better. 
‘But although this may be considered Me eoil par excellence^ 
there are several others on which tea will both grow and 
* , thrive. Tlier& is the stiff, heavy clayey soil, which is frequent-^ 
ly of a bright red, or brick color: there is the poor darkish 
loam, and the sandy white soil. It often happens too that 
the finest soil has only a depth of two or three feet with 
either pure sand, or gravelly sub-soil, or cold blue clay beneath. 
On some of the poorest of these descriptions, plant of the 
utmost excellence of growth and appearance will be repeatedly 
found, and indeed the shrub has such an indomitable hardihood 
of nature that it will flourish amid the most uncongenial 
surroundings ; while it will so generously repay careful culti- 
vation as almost to induce the belief that granted such culti- 
vation and a suitable climate, it will thrive and yield well on 
any soil. I have often heard advocates of this theory assert 
that with plenty ’of labour they could grow tea on a rock ! 
But I fancy as the years have rolled on they have grown the 
wiser. On the light sandy soil just mentioned the vigorous 
^ progress of seedlings is often astonishing, and if the object 
were to grow a large year-old seedling, it could be best done 
on such soil in Assam, where excessive drought is on the 
whole rare, and where this soil has abundant opportunity for 
its rapid and sensitive absorption of moisture, and its quick 
filtration, both of course highly conducive to the needs of the 
needling, which never feels the luck of the stamina demanded 
by the tree. The yield for the first two or three years will 
from the same reasons bo ofteiii in excess of that on supeijior 
though slightly stiflTer soil. Stiff, clayey soil will conversely 
not produce quick growing seedlings, unless with special and 
extraordinary devices being adopted, and these are impracti- 
c^le on a large scale. 1 have a great objection to clayey soil. 
O^e will fiind it growing splendid tea repeatedly, but it k not 
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the sort of soil the plant will flourish best in, nor as a rule 
yield well in, and its* sole advantage is its superiority in 
times of drought, which periods ought to be rare and excep- 
tional in every tea country. The deficiency in yield on this • 
soil is often most serious, and it may be accepted that the 
yield will always be less than on good porous loam. The poor^ • 
darkish stamp of soil is, 1 aim convinced, the worst of all. In 
sandy soil you at least will hdve Something at first, but on 
this kind you will never be able to grow good seedlings or 
good trees, and it will be disheartening work from first to last. 
Little more need be said on this head : for those who are sO 
unfortunate as to have plant on poor or bad soil, the only 
hope is in careful manuring, but to those who may be going 
to invest, I would re<3ommend the most searching investiga- 
tions as to soil in the first instance. I would counsel the 
avoidance of all, but the best variety of soil, wliich as I have 
said before should be light but rather rich yellowish loam, and 
there should be abundance of it. I consider six feet in depth 
of good soil to be indispensal^Ie if a garden is to be regarded 
as a profitable and lasting property. Sub-soils of pure sand> 
of bluish-grey clay, or of large pebbles and boulders shoilld 

9 

be distrusted, and such spots avoided, unless these chameter- 
istics occur at gi'cat depth, for if they are found at three or 
four feet from the surface the plant there will never be long- 
lived, or at best it will but live, but never will llourisli or 
yield other than meagrely j it will inevitably become a surface 
feeder, depending for support solely in its upper lateral roots, 
and prone to wither and die out at any time of droughtj 
though such should be of but short duration. I would ask 
maiiy of those who with great perseverance and persistency 
are going on year after year iilling up vacancies to consider the 
probability and the cause of this necessity being a poor and 
insufficient soil from the first, and this soil being now* 
thoroughly impoverished and in every respect unsuitable. 

In conclusion) 1 would remark that all soils may be improv- 
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ed by the application of manure, even the veiy beat after 
having b^n under cultivation for a few years. The most 

, suitable manures for the different kinds of soil are naturally 
•those which supply such qualities as the soils may be original' 
ly deficient in, thus for heavy, wet or very tenacious soils 
* <ashes are best, as besides enriching, they improve the consistency 
of the land. Conversely, for light sandy soils eomposts of rich 
mud, &c., are desirable Remarks under the heading 
Manure and the effects of its use). It should also be understood 
that a good loamy soil requires less manure, and keeps in 
heart" with less than either clayey or sandy soils.* 

Selection of Sites. 

In selecting a site, or in considering the merits and demerits 
of & site on which a garden has heen made, the first thing to 
be done is to ascertain if there is a sufficient area of really good 
tea soil on that site, and this should in all cases he done by 
having large holes of six feet in depth and four or five in 
width dug in many parts of it. This satisfactorily accom- 
plished, the natural drainage should be thought of, and this 
cap be known easiest by seeing how the tea land stands to the 
land and water surrounding and adjoining it, whether it stands 
f well above the streams that may bound it or cross it, and if 
there are falls from it to any low and sjvampy land near it^ 
It should also be ascertained if there is a good and plentiful 
supply of drinking water easily attainable. These considera- 
tions are of chief importance, and should rank far above those 
of accessibility to roads, rivers, and villages : these latter are 
of importance too, but the former qualifications are absolutely 
'indispensable, and questions of convenience should never be 
allowed to clash with them. Where they ha^oe beena faftal 

* Some of the finest tea soil is to be found in the Seebsnogor districii, Assam^ 
also in the district of Tezpore. In Upper Assam a good deal of heavy red 
clayey soil is met with. The Chitta^&g tea soil iq^ of very good appearance^ 
anI so is much of the soil of Debra Dhoon, the latter’s defect being its some- 
what too stony natore. 
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mistakes have frequently been committed, b^ tlie rejection of 
high well-drained positions with good soil, be(*ause they were 
somewhat relnote, and by the preference of doubtful places 
that had the advantages of good water carriage and proximity* 
to villages. It is of course highly desirable that the -lay of 
the land should be good, and either level, with •good natural# 
drainage falls, or undulating, but always remember soil before 
every thing. With equal advantages forest land should be 
preferred to grass plains. , It is but natural that tea .should 
have the former for its growth. Forest land is undoubtedly 
very expensive to clear, but it is more easily kept clean for 
the first two years, and there can be no question as to the 
seedUngs having a better chance of life and vigorous growth, 
and the finest patches often on grass land will often 
be found to be from transplanted seedlings. But never hesitate 
to prefer grass land with good strong soil to foVest land with 
doubtful or indiifereut. As a rule, however, all thq advantages 
are with the forest, and where tea is planted on grass land, it 
is generally because no other is obtainable, or from* some 
marked superiority of soil. Grass expanses are very desirable 
as adjuncts for building purposes, supply of thatch, &c. It 
is, I believe, a fact hoAvcver, that at periods of epidemic sick- 
ness, grass sites are sooner attacked and more sorely ravaged 
than those on wooded land, but on the other hand they must 
be much freer from malaria, and are undeniably more cheerful. 
In choosing a site the evil of inundation is not to be disre- 
garded^ nnd particular enquiries should be instituted as to any 
hill nullahs that may be near. Keep tas far fi;om these as may 
be, for they ar» treacherous neighbour, and at some future 
period might make your smililig garden an abomination of 
desolation.^^ Unless their channels are of considerable depth 
and of Very permanent appearance, do not plant by them or on 
land they cross, as their course is at all times uncertain, and any 
change in their sources may m^ke a fatal ditforenee in thftii 
natujjie. Unduhiting^land, or*le\el land well raised, i| much 

Y 
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prefcnible^to hilFy gi’ouiul, 'Rrhicli shoultl, if possible, be avoided, 
as the tea rarely succeeds so well as on tlie flat, and it is more 
diflicult to work, while. lateV on the washing* of tlie earth from 

* the roots of the plants during heavy rains may prove a groat 
evil. It should always be observed if there arc conveniences 

' •‘for the establishment of a factory, including plenty of space 
for coolies^ lines about, that there is good, flat open space and 
good drinking water procurable j and the nature of the 
ground as regards the future probability of having to sink 
wells should be ascertained. It is not likely that any one 
conld fall on a very advantageously situated piece of land now- 
a-days, and to get the benefits of a good site he would have 
to purchase an established garden or take shares in one ; but 
to. conclude tliis part of my subject, I will say that the 
possessions of a ne plus ultra site are good soil, and a large 
and compact 'area of it ; abundance of timber, a deep navig- 
able stream as a boundary; populous villages close at hand; 
and a good road ; which if a man can obtain, be need feel no 
doubt, if everytlnng else is right, as to the propriety of 
commencing operations. 

On the* lay big out of a Garden. 

f 

The best land on the estate will of course be selected for 
cultivation, but care should be taken to reserve suitable spots 
of sufficient area and in good situations for the homestead, 
the factory, and the coolies^ lines, for it is fjnite as important 
that these should be in as good positions as the garden itself, 
.and their sites, should always be selected first. I do not 

• counsel that the very best parts of an ^estate should be so 

' reserved, and the site of the garden made a secondary consi- 
deration, but the refpiirements of the factory and of the 
garden are really of crpial importance, and need the "exercise 
of as much foresight, while top freciuently sufficient attention 
i* not given to the future wUnt of goorf building sites at the 
commencement of clearing*. , Ordinarily? it ^isf to be hop^d, Jhe 
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planter will have plenty of suitable ground for all his needs, 
and he should only }i[f\’’e to bear in mind that his building 
sites should be oh the handiest and airiest parts ol his property. 

He will then naturally choose the most unbroken stretches of* 
tea land for operation®, and the remarks made under Ijie heads 
of Sites and Soil should be remembered — the natural drainage^ * 
and the actual quality of* tlm ground should both be carefully 
ascertained. It is an easy matter *to dictate the best fashion 
of laying out a garden,^ the practical question is, has the 
planter got the land in such •disposition as to admit of his 
doing this ? The majority have to take their land as they caft 
find it, and a vast number of gardens are necessarily planted 
in little separate patches of the most eccentric shapes. I 
would suggest a rule, however, which followed out would be 
found to bo, 1 belie v^e, a golden one, and it is that a garden 
should always he laid out in 10-acre fields throughout, tliese 
fields being separated by feet roads. If there is a large 
area In one stretch this <jan be most easily done, and by the i 
use of the chain, ere sowing the seed) these divisions could be 
easily made, no matter how uneven the character of the laud 
might be. I believe this plan has numerous advantages. 
One of the best is that the area of each field being known, ^ 
work of all kinds can be so (easily taken account of and chotik- 
ed. Ill this one particular I believe such good supervision 
could be attained and such saving etfected as to amply repay 
the trouble at first and the loss of the land occupied by the 
roads. . Hvcvy part of the garden moreover is brought with- 
in such easy reach that it is likely to receive more general 
impartial attention than if in one huge block traversed by • 
perhaps two roads. Experimopts also can bo carried out with , 
tolerable certainty of aocuracy in data, and if the fields *are 
numbered, the work can he directed with the utmost precision. 
Another advantage is that manure can bo carkd through the 
cultivation and* laid down wherever needed, instead of having 
to be carried greal^ distances^ ov^r rough hard ground. I 
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am managing* a gardea of 300 acres all in one block, but 
sub-divided as recommended, and I ‘ can testify that the 
ease and certainty with which one can work* as compared to 
the working of a gai den not so divided are very considerable. 
The sense of vast ness which often strikes one in looking over 
an unbroken expanse of 150 or 200 acres, and the accompany- 
ing doubt as to whether every separate bush is being carefully 
plucked or pruned, aiv both done away with, when each khet 
or Held can be thought of by itself : while the rapidity with 
which the ground can be got over (and the comfort likewise), 
by both man and beast, is of itself a great thing, and should 
be appreciated by those who know how tedious a long stumb- 
ling trudge tl)rongh an extensive field is. I would even go 
the length of saying that it would pay to make such sub- 
divisions in old gardens urhere they are non-existent. I 
believe it would pay in the certainty as to work done, while 
facility in working properly will always pay for its attain- 
ment. 


Assuming the matter of roads to be disposed of, the distance 
of sowing is to be considered, and this is a topic whereon 
opinions are many. It is generally agreed, however, that the 
^ Assam variety requires more room than the hybrid, and the 
latter again more than the China. The first variety used in 
former days to be sown 6 feet by 6, and in very good soil, 
with plenty of labour available, this is still a good measure ; 
but as a rule it is much too wide, and the distance would 
always need very good growth to render it advantageous^ 
Pn ordinarily good soil I consider 6 feet by 5 as good a 
. measure as can be for pure Assam plant. ^ This allows it 
ample room to expand while, ts compared with the first njjea- 
eure, a great deal of space is saved. Five ft. by 5 for Assam 
plant, if any thing good is expected from it, rather too close, 
but if the soil is not very first clas.s, it is not a bad measure, 

r 

iu|d it is one very generally ‘adopted; fcutwith good soil, I 


fihould^refer the former. Five ft. by 6 k a very good sp^ for 
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hybrid on superior soil, but I prefer 5 feet by 4 I'our ft. by 4 
for hybrid is very mueh followed, but if superior* develop- 
ment is hoped for, one would wonder how it is to be attained. 
Some of the best hybrid that I have seen has been sown 5 feet • 
by 4, and that is certainly my preference. Those who choose 
the narrow measures of course look chiefly to having* the area^ 
well covered and quickly covered, without much reference to 
the growth of the separate btish.* (There are many places 
like this with Assam sown 3 by 3 feet). A* great deal can be 
said for this plan, and quickcv returns may, undoubtedly, be 
expected, but good bushes at fair distances, well cared for and 
properly trained, will cover the area with as much certainty, 
if not with the same rapidity, as bushes planted much 
nearer ; and of the two covered areas I should much prefer 
that of the wide-planted, well -developed bushes. I believe 
such bushes would last longer and would flourish in later 
years more abundantly, one reason being tiiat they would take 
less out of the soil, than the closely conglomeralcd mass of 
roots of the thickly planted trees, -and the soil while not 
having the same excessive call made on it could at the same 
time be further strengthened by the possibility of good .culti- 
vation, which it could not get to the same degree as in the 
other plan. 1 am not speaking in this matter altogether ^ 
from supposition, for in the cold weather of 1864-65, 1 planted 
out some hybrid at 3 by 3 feet and some at 4 by 4 feet, and 
the latter yielded more in the fifth year (1869) than the for- 
mer, although as might have been expected the close plants 
gave more in the two first years of yielding. Cover your 
ground” is the. motto of those who advocate close planting, , 
anjji I agree with them, but npt in the means they propose. 

Cover your ground” I say, with well grown vigorous buslies, 
at suclf distances as will let them grow and admit of cultiva- 
tion, and it is perfectly possible to cultivate such planted 
ground well, either By the hoe or plough, but almost impo^i- 
ble \p use either, if ijxe underwood is so thick as is generally 
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the case in very, closely planted fields. 

For China, on ordinary soil, I should say 3 feet by 3 feet is 
the best, but on very good I think 4 feet by *3 feet would 
,be better. Three ft. by 3 feet is liowever a very jjood standard 
distance at which to plant out China, which is not naturally 
so large a busji as either of the others, and yields so poorly in 
comparison as to necessitate tluH’c being plenty of it. I 
would recommend the forinatiun of nuiseries simultaneously 
with the planting. out at stake. Vacancies will occur and ' 
they are in many cases the canker-worms of an estate. A 
handier way, in making a garden for the first time, is to sow 
an extra line at every tenth line, and the plants in this extra 
line should sutlice for vac^aucies at the end of the first year, 
with the advantage of being close at hand. Many planters 
ahvays sow two seeds to a stake, and thus have double bushes, 
but unless the .quality of the seed is doubtful, I do not see the 
advantage of this. Certainly it should not be necessary with 
seeds that have germinated, or that api)ear heavy and sound, 
and if there is goad probability of the garden being kept 
clean during the following rains. Nobody should commence 
to'plant tea unless he is thorouglily sure as to this latter point, 
for failure may throw him ]>ack for years. 

^ To those who admire avenues, the Toon, Sisoom, Nahor, &c., 
trees can be recommended, although exccjit for the main road 
and only for a portion of tliat, I do not see any advantage in 
having them. To have them by every road is in my idea to 
spoil the fine sight presented by a large well ordered ^^wden, 
while they afford a tenii>ting shade to skulking labourers. 

Ifurseries, 

These are formed for two purposes, /n?/, for the growtfi of 
seedlings for primary planting out, and, secondly, to » supply 
seedlings to fill vacancies among the plants already under 
cultivation. In each case the bite of the nursery should be 
v^y carefully selected, and the land as carefujly prepareej, for 
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seedlings are worthless unless they arc good ^nes, and these 
are the two first essentials to this result. Forest-land should 
always be chosen in preference ‘to any other, as shade is 
absolutely necessary,^ and of course it is better to have it of a* 
natural than an artificial kind, expense alone being of no 
small consideration if the latter has to be adopted. The soil * 
should be virgin, or such as lias been unworkcd for many 
years. If there is any cloubt about its quality, and better is 
not to be had, manure should be liberally laid down both 
before and after the seed is in. * Many people prefer to have 
every stump rooted out, and unless there are very few of them, 
and these of small size, it is better to do this, as the roots 
may extend widely and may stunt or kill many a young 
plant. In clearing, a liberal allowance of shade shoulcl be 
left, but of course not enough to be in any way dense. 
Assuming the land to be equally good, it Vould be jire- 
ferable on the score of expense to select a pipeo of light 
forest in preference to a spot covered with heavy timber, 
for most of the trees would have to be uprooted on the* latter, 
and to do this would <;ost both time- and money to an unne- 
cessary degree. The land shoidd then be thoroughly well 
hoed to the depth of at least eighteen inches, and as far as, 
possible all small rootss removed by hand. If the nursery is 
made for planting out a garden, it will be obvious that the 
seeds must be sown pretty closely together. A very general 
and good plan is to raise beds whose length is that of the 
nursery itself, their breadth being about six feet, \vith a path 
of eighteen inches separating them for convenience of keepr 
ing them clean.* Tlie seed is planted across the bed in rows • 
which are six inches apart, and between each seedling in the • 
rows there is a space of two inches. The lines in short being 
6 inches by 2. Such plants are lifted in the rains follow- 
ing their sowing, and are taken up likd cabbage plants on 
favorable days, either cloudy or* rainy, and planted withAt 
a:jjy\earth attilched.* This nfcthcd of making a ga]^den is 
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corapulsoiy in *fche Delira Dlioon, and in Chittagong, and is 
followed sometimes by preference in more favorable districts. 
But the expense and disadvantages are great' as compared 
* with planting seed. At stake where this is practicable, and 
other circumstances being equal, plants by the latter method 
,will invariably be superior at the end of the first season. 
This is generally known and adftiittod, and when seedlings 
are planted out in the first instance in Assam, it is usually 
because the planter sees no possilnlity of getting this land 
ready in time to allow of sowing out at sttike; but making 
liis nursery he proceeds to clear, and during the year clears 
and plants out as much as he can, and does so frequently with 
great success. 

J^urserics should be kept most scrupulously clean. This 
can be done well by hand weeding, or with koorpces such 
as syces use ‘to get dhoop grass with. Every little weed 
should be destroyed immediately after appearance, and the 
young plants should get all benefit possilde from the w^ell 
cultivated soil. Unless ‘this condition can be ensured it were 
better not to make a nursery at all, for a neglected one seldom 
recovers, and when made for the present purpose the necessity 
for recovery would not exist ; and it should be always borne 
in mind that a vigorous seedling has to encounter many 
dangers ere it can become a tree, (the mere act of transplanta- 
tion being very trying to it) and this being so, what can l>o 
expected from a weak one. In the arrangement of the 
nursery at the firet only such numl)er of seedlings* as it is 
.believed can transplanted during the succeeding year 
should be put out in the manner indicated: If any doubt 
exist as to this, portion of ttie ground should be laid tout 
at wider distances 4 inches by 4, 6 by 4, or even 6 by 6, 
so that if the plants cannot be removed in goo*d time, 
they may have some room in which to grow, and in such a 
ilay as to render their removal a matfer of’ little difficulty. 
At t^a narrow distance * the* plants will g)'ow indee^/* \{ell 
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Enough, and the whole place would soon be* a monster te^ 
hedge, but the lifting of them will be found to be a risky jobi 
only to be done at all in wet woaflier, and then with every 
chance of the plant luiying such unfair treatment in the taking 
out when jammed and entwined almost inextricably with 
others as to render likelihood* of survival most uncertain^* 
whereas, if they arc planted*at^ the distances just mentioned, 
^they can be easily dug out and lifted separately. If they 
have been allowed to grow up in a mass it will be -found 
almost impossible to take them ^separately, and the best way^ 
then is to cut them out in small squares or rather cubes of 
three or four inches in length and breadth, the depth being, 
of course, slightly more than that of the root. In this man« 
ner some of them will be preserved, and may grow up into 
very good double-bushes. 

In the Dhoon and Chittagong where all pfanting out is 
done from nurseries necessarily on account of tho long Iiot 
interval preceding the rains, tatties arc used, more particularly 
in the former district, where forest land is scarce and rigorous- 
ly conserved. While under these the seedlings are regularly 
watered in the Dhoon, and the canal system renders this 
an operation of ease and certainly, which is not the case I 
fear in Chittagong. As I remark in another part of this 
essay I have seen the idea of irrigation much improved by a 
common force-pump (costing Rs. 25) being used. This throws 
in a short space of time abundance of water for a small 
nursery a?tid seems in every way preferable to ordinary irriga- 
tion. One man can work the pump very well.* An ordinary 
double-action puihp would water nurseries very efficiently. 

I have written so far of uurseriei meant to supply seedlings 
for the original planting out of a garden : those formed to 
supply seedlings for vacancies should in my opinion be laid 
out on a different plan. With^this view I fancy numbers 
of nw fellow planters do not agree, for nurseries may bc^ 
con^aVly seen planted lipparently ae*close as they can hald> 
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and for this vevy purpose. I have known instances where 
tea seed was somi as thick .as mustard and cress, and the 

I 

seedlings ’ were afterwards • thinned by the superfluous ones 
' being pulled out and thrown away, and although these were 
extreme, cases I believe that close planting, by which I 
« mean, say five or six inches, by one or two inches, is very 
generally followed. Under this 'method the plants are taken 
up in the rains and dibbled in, and the rule usually laid down 
is thatafter the plants are six inche? high they should be taken ' 
out and transplanted at every 'possible opportunity. The way 
!l shall recommend is different, and after frequent experiments 
and much observation of the operations of others, I am sure it 
is the only safe and certain plan, all^eit. probably, rather more 
expensive. In this arrangement the seeds are so\vn out at 
little stakes one foot apart, and these are then at a distance 
of a foot by a Toot, small paths at five feet apart in the width 
of the nursery being left for convenience of weeding. If 
instead of a foot, fifteen inches distance be given, the plan 
can be carried out in its entirety, by the seedlings being 
allowed to grow up untouched until the end of their second 
year, when being pruped, if of good growth, at say 2 feet 
10 inches, they are carefully dug out and transplanted, a little 
manure if possible to be laid round them after that. This 
method is certainly more expensive than the other because 
in the first place more land is recpiired and secondh/, because 
the labour of digging out the large seedlings and carrying 
them to their destinations is much greater. The first item 
►of expense is more imaginary than real, and it may be more 
correctly said that you get fewer seedlings on your area than 
tb^t you need more land under this plan for your seedlings ; 
for I hold that a very large nursery is a great mistake, the 
chances being that it never gets properly looked after, and 
that half the plants are left af^r all. An acre or two acres 
quite as much as should be attempted in one season, and I 
have ^een the wide planting' of seedlings iresult in i|4c^^ss 
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from times to the other^s one. Indeed, if we come to look 

^ m 

at the subject carefully, it is natural that it should, for in 
many cases tlie •seedling after* being lifted has to go to en- 
counter many dangers, the first of these being the transplant-, 
ation itself, and here X bolicve the big one lifted with plenty 
of firm solid earth round it in the cold weather when the , 
sun is powerless, has a better chance than the little one, 
which is lifted in the rains, probably on a rainy morning, 
which may be followed by a hot burning .sun at noon, or by 
probably one or two days of, strong sun. Then again the 
soil of the old cultivation which may have been worked for 
six or seven years or more is very different as regards the 
seedlings^ requirements from those of the nursery it came 
from, and the growth of one transplanted in J uly is sure to * 
be very poor, for the latter half of the year as compared \Wth 
the growth up to July. The seedling from tte wide planted 
nursery on the other hand is on the v(jrge of becoming a 
plant, and has had the advantage of the vfgorous new 
soil for two seasons in which it has . grown under the most 
favorable conditions possible for it in the estate, very different 
conditions to those that may attend the second year^s growth, 
or even half of the first year's growth* of the little seedling, 
for it very probably may be put out among old tea, that from ^ 
unavoidable cause may be left unhoed for two or three months, 
and though the grass may not hide the tea, or may as the 
case may happen, in either event it will be far above the 
head of the little six-inches, whose life any careless cooley 
when the hoeing is going on, may imperil. A third advan- 
tage to the largj3 seedling is that it is at a pluckable age, and 
is j)ut out ready in* the following spring for plucking, and 
how gteat an advantage this is, those who have had the taste 
of trying to keep the pluckers' fingers from seedlings or even 
undersized old plants ought to know and appreciate. The 
probabilities are that* the littlft. ^edliugs may be sometir^s 
toiil^in half b]£ unscrupulous, hai^ds whose only thought is 
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how to fill their baskets. I have frequently seen such small 
Seedlings, come to nothing for yea.iv\ and allowing even that 
they escape the dangers of single and surreptitious plucking 
the soil is not suited, however clear it m.ay be kept to develope 
their growth. ]\[y experience is that ‘to procure the desired 
result of good trees in existing vacancies you will need fair 

* seedlings of the close sown system to one of the wide, and 
this should more than ecpiqlise .the trouble and expense of the 
latter. In all cases where practicable, manure should be 
given to the transplanted seedling, * for it has so much to do 
JiO hold its own with the other plants, to say nothing of its 
beilig expected to come up to them. In Ceylon they have a 
plan of transplanting which I have heard recommended for 
tea, though I should imagine the expense would be altogether 
toe/ great. The seed is sown in beds and the young seedlings 
are put into long narrow baskets of about six inches across 
at the top and eighteen inches deep, which baskets are fdled 
vritli a mixture of forest earth and manure, and with these 
baskets as close as they can conveniently be placed, a second 
nursery is formed. This should always be, I believe, in a 
well-shaded spot. A\hen the plants are of a fair size tlie 
baskets are lifted and transplanted where wanted. A bottom 
is made to the baskets and this and the sides sOon decay and 
never hinder the growth of the roots. I give this plan as I 
have heard it, and it miglit po.ssibly be worth a trial where 
transplanted seedlings had failed to thrive in tlie old land. 
Anything is better than the dishearliming and thoroughly 
expensive work of repeated transjdaiitation. 

* In regard to tile transplantation of old plants, I have always 
found it by far tlie best and cheapest way to do it in the rains, 
say after July, and to cut the trees down to within three inches 
of the gi’ound, when they may be removed without earth 
attached to their rootsj always provided that the operation 
t^es place on a cloudy and rainy day. . When transplanted, 
manure, if possible, should be applied, and the shoots of Cj^S,rsj5 
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'should be left untouched. This plan will be .found preferable 
to any other, particularly so to the costly and uncertain 
method of digging them up root§, branches, and all. 

Cultivation, hoeing, and weeding, • 

Under this somewhat indefinite heading I shall treat first 
of all of clearing, and its cost. • In clearing forest land for tea 
the underwood and lighter* trees are cut down, and the large 
timber is usually left standing ; such trees as are not intended 
to remain permanently being immediately rung^^ by snaking 
a wide deep ring round and through the back and thus sto^. 
ping the flow of the sap. K good deal of shade should be left, 
as it undoubtedly favors the growth of seedlings, and it ca^ 
be easily got rid of afterwards. The first rough cutting in 
ordinary jungle can be done by fifteen men to an acre, aivl i^ 
will require at the rate of double that number for the second 
stage of progress, which consists of cutting up the wood 
burning it and getting rid of the debris generally, ; and before 
the ground is in proper condition for the preliminary deep * 
hoeing the labour of thirty men will again be needed. After 
this deep hoeing is given, and by the time that the grouiul is 
ready for staking off, the cost per acre, will be about Us. 20, 

that is to say-T- \ 

First cutting of jangle, Rs. A. Pi 

15 men^s work at a nirrikh of 20 nulls of 12 feet 


square per man 

Gutting up and burning iimler, 

80 meu^s work at As. 2 and 8 pies per man 
Cutting up, the second time to get the ground 
^eady for hoeing. 

30« men’s work at As. 2 and 8#pies per man 
Beep hoeing, uprooting stumps, 

42 med’s work at As. 2 and 8 pies per man, each 
man doing seven nulls of 12 feet square 


2 8 0 
5 0.0 

5 0 0 . 

• 

5 la 0 

18 4 'o 
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This calculation is based on the nirrikhs actually given, and 
if care be taken to have the land accui^ately measured, so that 
the quantity of work done may be as accurately checked, jun- 
^gle of no extraordinarily heavy nature can be very well cleared 
for this rate, although in actual practice the estimate like 
' ^ost other estimates will be probably exceeded. If the forest 
be very dense or of a difficult kind,- on account of much under- 
wood, clearing will certainly cost fnore ; but, again, if the 
underwnod is light and if much shade is left at first by felling * 
very few of the larger trees', the cost may be 20 per cent. less. 
In many instances where time has been unusually precious 
owing to a late commencement, I have seen forest land planted 
out very rapidly by cutting down little besides the mere 
underwood, and setting fire to that ; and after felling some of 
the large trees the ground was staked out and the seed sown 
out, after a little patch by each stake had been hoed to 
receive it. But only necessity could justify such a manner of 
f working as ibis. Especial care should be taken that the hoe- 
ing is deep and thorough, and for about a foot all round the 
seed all such small roots, creepers, &c., as may be removed in 
practicable working time should be taken out, and large 
stumps, if they are near the stakes should be uprooted, for 
sooner or later, they are sure to cause harm to t(ie plants. 

Grass land, as is apparent, is much easier to get under cul- 
tivation than forest ; but it requires much more hoeing and 
attention than the latter for the first year or two, or indeed 
until such time as the original grass can be eradicated or got 
^0 well under hand as to cause little trouble. 

A very common way is, after setting fire ,to the grass, to 
give an ordinary deep hoeing /ind stake the ground off, ^nd 
then for about a foot on each side of the stake to take out as 
many of the grass roots as possible before sowing the seed. If 
seed is to be planted out, however, I should prefer to plough 
tike land thoroughly after deep lioeing, a'nd then rake up the 
roots and burn them. The best mode of planting out in j/(^& 



■ QulHvaiion and manufacture of Tea in India, 323 

• 

land is, I believe, from nurseries with six months^ seedlings ia 
the rains and always, if possible, on cloudy or rainy days. I 
prefer taking up eat th with the, seedlings for this purpose, 
and if care is taken to have the land round the stakes tolerably 
free from grass roots,* the rest of the land may be turned up 
in very large clods which should remain unbroken, and lighj ^ 
hoeing should be then given as needed in the usual way. If 
the seedlings are vigorous when lifted from the nursery, my 
experience is that better one year st^edlings* will be obtained by 
such transplantation than by seed •sown at stake in grass land, 
and there will be fewer vacafneies ; very young seedlings frofn 
seed smn out in grass land standing a much poorer chance of 
life than those sown out in forest. The planter will act wisely 
in giving no fixed nirrikh to laborers planting but seed or 
transplanting seedlings, but merely see that the hands keep 
steadily at work, and take care that the* work is done 
thoroughly f whether rapidly or slowly got through. But 1 
consider it absolutely necessary for him to make very frequent % 
measurements of the land in course ' of clearing. He* will do 
this best with the chain, Avhich is far more trustworthy than 
the null or tarr ; and in all his calculations in dealing with 
rough land let him always under-estimate, for the appearance 
of half cleared jungle is very deceptive as to the actual area. ^ 
Supposing the seedlings well up, we now come to ciiltivation 
in its particular and technical sense, which is that of keeping 
planted land in the most favorable condition for the plantb 
growth ; and to commence with a garden of seedlings it may 
be confidently said that this cannot be kept too clean, and nc;t 
a weed should be allowed a wcekb life, but the whole strength, 
oi^the soil should be for the scipdlings only. If the weeds bo , 
dealt with from the first they may, in good forest land, be 
taken lip for the whole of the first year by hand, and by keep^ 
ing a number of women and children incessantly at them they. 
wiU never be able to* make headj white the work as regsids 
tbo|foung plants wili be much ^re beneficial than jhoeing^ 
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and it will cost less money.' Of course the weeds jniist be 
eradicated^ and not broken off above ground, and with young 
weeds in good loose forest soil this can be easSy done. I 
know one planter who worked on this plan on 60 acres just 
after sowing them out. The land was good forest, and had 
been well hoed iii the first instance, and the hand weeding 
throughout the seed w^ 1 s a perfect success. I never saw land 
in such uniformly good order nor plants that derived more 
vigor irom well kept land ; and the best of it was that as the 
weeds were always uprooted, they lost their power over the 
gfound, and the garden required v6ry little light hoeing during 
the succeeding rains, and much of the work was again done 
by hand. I have tried the same plan with success myself, and 
the cost was about as follows : 

• Rs. A. P. 

A w^oman did on' an average 25 nulls of 12 feet 
square per diem, consequently as nearly as pos- 
sible, twelve women would do an acre in a day, 

’ and their pay bcifig rupees four per mensem 
would bring tlie cost to per acre ... 1 9 7 

or nearly a rupee less than the cost of ordinary light hoeing. 
It must be admitted that under good forest shade for the first 
year, the growth of jungle is always very light as a rule ; but 
on the other hand I have had the work done in some cases at 
40 nulls per woman, which is at the rate of a rupee per acre, 
and by keeping them st eadily at such work as the result of 
thei^ labour tells, the nirrikh can be increased without any 
olyection on their part. Where there is very little shade, or 
in grass land, this mode of working will be scarcely practica- 
ble, as the advance of the weeds rand more formidable grars 
will be too rapid, and in the cases of the grass tlie task would 
be altogether too difficult. Neither could the plan he so well 
carried out on stiff clayey soil even if under forest shade, 
altflough it would not he'impracticable. During the season, 
say frbnjthe beginning of March to the ei;d of ©ctober if 
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acre is weeded in this way seyeij times, that will certainly Tbe 
an ample allo<Vance, and six times? will generally be found 
quite enough. This \yould make the cost per acre under ten 
rupees— nine rupees nine annas actually, but as I have 
remarked the nirrikh could be often increased add the work • 
would then cost less. If impoVtod labour is employed, oiie-sixth 
more would have to be added, iox: it sliould be borne in mind in 
"making any estimate of the; cost of work to be done by, this 
means that imported coolies havd then* Snnila^s allowed them 
for rest, and that out of every seven days for which they 
are paid, they only work on six. 1 would make another 
remark by the way to the elfeet tliiit if tlie planter is not 
thoroughly sure of g(diing plenty of local laborers to keep 
his seedlings clean, he null act wisely if he has his imported 
laborers domiciled in his garden ere these seedlings make ' 
their appearance al)Ovc ground. By doing tldij lie will 
ensure a fair start for coolies and seedlings both, and he will 
not have eauSe, with ordinary good fortune, to regret this; 
although ho will regret if he trusts to luck to get through^ 
the first year without the necessity of importing, or, if seeing 
his mistake rather too late, he seeks to rectify matters by 
importing during the rains. These remarks of coitrse are 
without force in the Himalayan districts, but not so in Assam 
and Cacliav, and I believe (tijiough I regret to hear it) in 
Chittagong. 

For cosnineiiccmeiits on grass land, I have indicated mj 
preference for transplantation in the rains, and if this is begun 
say ill tbe begiiinPing^of June, the land being turned up ii 
largCfclods, and staked off, then most probably four light hoe 
iiigs will be needed ere the cold weather' sets in, say one ii 
the middle of J uly, the second in the middle of August, i 
third in the middle of Septemhei*^ and the last about the en( 
of October. ^ It may be possible tb* do vvithoiit this last, bu 
not ^e\crally, and*thcse»four hoefngs Vould not cost less fha: 
two rupees eigbt.annas enfch per acre, a man doing '20 turrs c 
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scamped” work may be usually detficted by the absence of 
this soft loose earth among <ind over the clods. If these latter 
are lying iu great square lumps with plenty of empty space 
at the corners between them, a little probing with a stout stick 
will prove, although the appearance of the hoeing may be ex- 
cellent, the work has not been properly done. Deep hoeing 
should invariably be tested in this way, and the depth should 
be about a foot draifit down, though neglected land will need 
two or three inches more. ‘ *• . 

^ Deep hoeing is of little use in* freeing the soil of grass roots 
and weeds permanently, but it can indirectly assist the task of 
eradication by exposing the roots for that purpose. This last 
ipentioned branch of cultivation deserves a few special remarks. 
Eradication of weeds can, in my opinion, be looked on only 
as an adjunct to hoeing, and indeed I consider it only really 
necessary where grass in its several varieties such as mn grass, 
ooloo, dhauh, &c., has got such a hold on the soil and mastery 
of the surface as to be positively injurious to the plant. The 
views held by some theorists as to its entire adoption to the 
exclusion of light hoeing I regard as Utopian, for they could 
only be put into practice on new land for a year or two, or if 
on old cutivated land, then only on a very small scale. They 
could never be carried out on a large garden of any age, for 
the work would necessarily have to be done very slowly, and 
the chances are that the length of time ere the laborers could 
come round again to a given spot would be so long as to 
^neutralise the benefit that seemed apparent at first. It is not 
possible to effect a thorough eradication at one or two opera- 
tions, and the roots that remp-ined would have such ample 
time to themselves ere their turn came round, tliat their pro- 
duce would probably be quite as great as that of uhweeded 
land hoed at a shorter interval. The probability is that no 
^ntcr could systematJically'have a garden of even modp'ate 
area ^ept clean for a wboje year by hand weeding, y 
heavy rains and strong sun of the waiaaer lAouths would soon 
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drive him to the^hoe. That heavy grass should be taken oui 
of the soil to as great an extent as may be praeticable is a 
settled conviction with me ; and wherever it afflicts a garden, 
the manager should d(3termine to destroy as much of it as ho ^ 
can. This he will be best able ’to do in the coll season, and* 
after the land lias been deep* hoed. ^ Women and children can 
do this work very well by breaking the clods with short heavy 
sticks and extricating the coots from them and from as much 
of the under earth as they can*manag*e to get hold of. Th^ 
roots being heaped together should then be burnt. In the 
Dehra Dhoon where dhatih grass (which is worse in ray estima- . 
tion than the ooloo grass of Assam) is very troublesome, we 
find the hot weather whicli lasts from the end of April to the 
end of June, a very suitable time for tliis work. The garden 
which I am managing has suffered much from dliaith and last i 
hot weather I emplo 3 'ed every available laborer in 4;he work of 
eradicating it in the manner mentioned. I had taken over charge^ 
of the estate, but a short time previouslj^, and being curious to 
learn the extent to which this dhaiih had penetrated, I liijd 
several holes' dug where it grew thickest, and I found that in 
parts it was to .be found at the dcj)th oi five fact. I did some 
of the worst places twice over, and after keeping these steadily 
in good cultivation b\" light hoeing during the rains, I have 
the satisfaction of seeing a fair quantity of ilhooh mingled 
with the small and greatly scattered shoots of dhauh. I hope 
that aft(?r I shall have again weeded those spots and similarly 
hoed them, the surfiicc will shew the former healthy and* 
harmless grass ofily. . This I think is a good instance of what 
haiid weeding can effect, and sh^>wsits good uses hi conjunction 
with hoeing. If, however, I had attempted to have culti- 
vated my garden solely by the former means, I should have 
attempted an imj)ossibirity, for J could never have carried 
the ^ork when the rains came on ; but even supposing* that 
I Jia\ been abl5 to §ct over *tho* garden pnee after » their 
setting in, t)ie task woifl& have been so difficult, and therefore 
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so' long of accomplishment, that the parts first done would 
have been covered with grass of quite the original power 
of growth ere the people could have got round to them again. 
The argument of the advocates of weeding is I belie\l3 this — 
’ ** What is the use of hoeing land when this has to be done 
incessantly ? Why not riithev, eradicate the weeds and have 
done with it, or at all events, greatly lessen the cost of 
" cultivation.^^ 

^ To this I would answer, that land subject to powerful 
climatic influences will always grow weed, and that perma- 
nent prevention is impossible ; and that therefore those who 
support the theory of weeding seek an unattainable result ; 
further, that the tendency to grow weeds can be only 
successfully resisted by frequent periodical culture, which 
cannot practically be given by weeding, from the slowness 
of the opci’ation, but which must be sought for in hoeing 
or some other means at least equally rapid, and that tlie 
true uses of weeding are to assist such a mode of cultivation, 
not to supplant it. 

It should be remembered, too, that frequent hoeing will of 
itself render the work of cultivation progressively less diffi- 
cult, and will change the character of surface jungle and 
grasses for the better \ and I would remark, altliough no one* 
can be a more streuuou ^ iwlvocate than myself, for the removal 
of the .sharp and ooloo grasses from the soil, yet ^vith the 
*hd,rmless weeds to he found in a garden under ordinary good 
'cultivation, I would be inclined to adopt an entirely diflerent 
plan to that of eradication by weeding, anil would on the 
score of cheapness and cffica6y of result prefer to hnry tlVem. 
I first saw this done by an experienced planter from Cachar, 
who told me that he had followed it for years there with 
^uccess, and on trying it myself I quite agreed with him. 
But to succeed in this method the growth should be onlWsuch 
as caf be correctly charaettirised as weeUe^ and there should ^he 
no dhauh or ooloo among it ; nor will it be f>i*acticable unless 
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the height of them is» about eighteen inches or ifnder. A 
lower nirrikh.will have to be gwei), say 4 nulls less, and the 
weeds should be buried at distances of a null apart, not deep, • 
but just so that the earth covers them effectually. My 
experience was that land so treated kept clean .half as long^ 
again, and as I found that the buried weeds become perfectly 
rotten underneath, I coidd nftt differ with my friend in his 
belief that they enriched the ground.* In .the cold weather, 
when deep hoeing, not the least trouble was experienced, as 
the buried weeds seemed to Imivc become perfectly rotten an4 
mixed with the soil. The only difficulty I found was in the 
length of time taken in doing it to the decrease in the 
nirrikh. Having given my reasons for the belief that deep 
ht)eiiig is a necessary branch of cultivation, and that its proper 
time of a[)plication is the cold weather ; and having expressed 
my disbelief in weeding as the means of culture during the 
rest of the year, I must now treat of what other meaua 
should then be employed, and what its cost should be. • 

Lhjht lioehuj is in general usage, and I believe nothing is 
better. It may consist cither of giving one stroke with the 
hoe and turning oter a clod, or of merely scraping the surface ; 
and where the weeds or light jungle are of any thickness of 
growth, I believe the latter w^ay is the better, especially in 
rainy weather, because cleaner work is made, and as the roots 
of such weeds are generally close to the surface, the hoe in 
scraping takes them quite out of the ground and the weed 
withers, while by turning up a clod, the weed, root and all, is, 
merely thrown o^i one side or turned up uninjured, and in such 
favorable weather for its growth it recovers very rapidly, being 
in fact buly roughly transplanted. But if the weeds are neitfier 
very thick nor high, good work can be made by giving one 
stroke and then another on the clod, which last blow knocks 

• \hc use of gi*een crops as a manure is one of the axioms of huAandry. 
Tl^y 'x:oi>tain much saoclArine matter tmd readily ferment, requiring no 
preparation to fit them for nftifiure, and indeed cannot be applied too soon. 
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the earth free of the roots, and this is light hoeing in its strict 
sense. Twenty nulls of 12, feet is the general nirrikh, and at 
this, it costs Rs, 2-8 per acre. 

Assuming that a garden of plants over the third year has 
had a good deep hoeing in the cold weather, how many light 
hoeings in addition will constitute proper cultivation during 
the succeeding season ? In the lirSt place, land so deep hoed 
will remain sufliciontly free of weeds till the middle of March, 
when it will require to bo fro*jd of them by light hoeing — 
«iy then this is done (although in practice in Assam this 
period is such a busy one with the iducking of the first 
flushes that the land seldom gets hoed until the beginning of 
the following month) at the estimated cost of Rs. 2-8. The 
time at which this will require to be repeated is ordinarily six 
weeks, but in some gardens it is never done under intervals 
of two months, which system I cannot however consider 
cultivation. ^ Six weeks is sufficiently long for any land to lie 
•unless weeding has followed deep hoeing, in which case the 
first light hoeing might not be necessary for a full month 
mbre, or say at the end of April. Giving six weeks as the 
period, then the hoeings would succeed as follows : — 

Date 


First lig 

ht hoeing 

commences 20th of March. 

Second 

ditto 

ditto 

3rd of May. 

Third 

ditto 

ditto 

15th of June. 

Fourth 

ditto 

ditto 

31st of July. , 

‘ Fifth 

ditto 

ditto 

20th of Septembei*. 

Periodical light hoeing 

at these 

dates w'ould. constitute v 


good cultivation, and a sixth light hoeing should not orjli- 
nafily be required before the cold weather hoeing. In'* many 
gardens, as I have remarked, two months lapse between the 
hoeings, but this is most frequently from necessity not from 
choice.* I give these dates as Xhe usual* periods, and the jost 

• Thi hoeing between April aninJune is often Unnecessary, and •!£ 
is scarce, can generally be omitted wltboot detritotent. 
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would be at Rs. 2-S per acre Rs. 12-8^ \vhi(;li, with the deep 
hoeing Rs. 5, would gwe Rs. 17-8 per acre per s(?tison, pUis 
oiie-seveuth it* dcfiie by importc*d l^bor, and on the assumption 
that the coolies' wages are Rs. 5 per mensem. , 

The effect of a tliQrougli hand weeding would probably be 
to render light hoeing unnecessary until the niiddle of June 
and thus tlie first two hoeings might be saved, and as the 
weeding itself would be done fOr Rs. 4, (not for less if done 
' well^ this would effect a saving of one rupee per acre, and 
the growth after the light hoeing tlien given would probably 
be lighter, although I could tiot go the length of saying thaifc 
another light hoeing could be saved between the 15th of 
June and the cold weather. To weed after this light hoeing 
would probably obviate the necessity of one, and the weeding 
would not require to be done so thoroughly, and would cost 
less than the cold weather work ; but there is.no garden that 
at such a season could afford to employ women and children * 
on such work, while to set men to it would just be to endan- 
ger the possibility of plucking leaf by the rapid growth of. 
jungle as against the means employed to keep it down, 
weeding. In all gardens, however, it is most probable tlmt 
the women and children would have their hands empty in 
February or from January, and I should think they could not 
be better employed than in weeding or rather in eradication 
of jungle roots from the deep hoed land, as the result would 
in any case be beneficial to the soil and miglit save more than 
I have estimated above, although I cannot see how myself ; 
but a rupee an acre is not to be despised, and the benefit to the 
soil by freedom from noxious gi-ass roots would mean decided , 
benefit to the plant.* In the Dehra Dhooii after the deep hoeing 
a light*hoeing is usually given in the spring, though this* is 
sometimes dispensed with, but it is better to give it ; and where 
dhmb infests a garden, the hot weather should be taken advan- 
tag|of to eradicate it.* This is fit^uliarly necessary here whe’je 
thc»\ctual mamifactvujing season is .very short, extending' from 
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July to October, and during whicli time it is generally as 
inucb as dan be done to gather the loaf and make the tea in 
tilt? scanty time available; while at this period the dfiaub 
, grows a-paee, with a rapidity that I never saw equalled in 
Assam. It is tlierefore wise policy to get the laud, while there 
is opportunity, into a condition to need as little cultivation as 
may be at a time when labor can be ilUaiforded for that work. 

The fact is indisputable, Ifowev'er, that to hoe land you 
must have labour,.and as that has been for long a dear and ‘ 
scarce commodity in the importing countries, and often is a 
scarce commodity anywhere, efforts have been made to attain 
this result by other means. I do not believe that there is any 
way of cultivating land to equal hoeing : weeding is more 
thorough, but it is impracticable, and is I believe often un- 
desirable ; and the only other way that I know of idonghing ^ 
which is only possible in a tea garden under modified condi- 
tions as compared with ordinary jdoiighing either at home or 
in India, and which, after a good deal of experience, I can 
'only consider as a sOmewhat indifferent substitute at the best. 
That it can be made a substitute is, however, a great thing, 
uAd in some quarter it is held in high favor, and I believe 
actually in preference over light hoeing. I shall proceed to 
state my experience of it. To begin with, I consider plough- 
ing is only suitable for the cultivation of light soils, or soils 
of a very porous nature, or which have the advantage of 
good natural drainage. It is not at all well adapted for stiff 
^Ifltyey, or low lying land, for the reason that, its operation 
will in the rains churn these to the consistency of paddy 
land at the rice transplanting season, and leave them of an 
iron-like hardness afterwards. , It will have a very hardening 
eif^t on any soil, but not to a detrimental degree on tliose of 
the first^mentioned characters, and the cold weather deep 
hoeing will put that right again. To be worked to the best 
advantage, ploughing b*hould*'begin before the* weeds get mny 
start i|!ler the cold weather hoeing, andd*he ploughs st\oi^ be 
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kept eontimiously going' all throughout the season^ and if this 
be done, very good wofk indeed may be made, and*the weeds 
will be well kep*t under if care is exercised that the work 
is fairly done. On most soils it may be found advisable to^ 
suspend operations for a short time at the period of very 
heavy rain-fall, as unless thq soil have great facilities of 
drainage, the plough will tcfnd to make the land slushy, and 
in low places the continual treading of the bullocks will make 
mucky puddles. After two days of fair weather they ^can be 
put on again. For lines of teirburfhes, planted six feet apart, 
five ploughs will be best, but four may do ; for five feet line#, 
again, four ploughs should be used ; for four feet lines three, 
and in the same ratio two ploughs will suffice for three feet 
lines. As may be surmised by those who have not seen the 
work, it is impracticable to use two bullocks to a plough, the 
width of the widest lines preventing this, to say nothing 
of the damage that would be done to the bushes b^ the usual 
arrangement. One bullock therefore is only yoked, and the 
plough itself is of much smaller width and bulk than the* 
ordinary cultivation plough. But it is important to bear in 
mind that no ^^patent” or Europe-made implement should be 
used, but one made of the ordinary materials of the country 
and of the simplest constructions; for they are continually 
getting out of order, but the latter kind can be at once re- 
paired by the ploughmen themselves, and at the most trifling 
expense, which would not be the case, by any means, with 
the othors, Tho construction of the plough is just that of 
the common native one, but the share is narrower and 
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(Cultivation.) 

Pig. 1. 

A. — Ploughshare (of iron.) 

B. — ^Bamboo pole. 

C. — Rope. 

D. —Peg to which the rope is fastened. 

JV. J9. — Both ploughshare and pole are, of course, easily moveable, 
and can be ^ required. 

' 8 single bamboo only goes from it uparards as the pole. The 
^:yoke or collar is of wood, kept in its place on the neck l^r 
the nsnal plan of two wooden p^ through-, it. The pole is 
oouise at one side of the . bnliock and a rope shonl^ be 
aftjlie other, : this tobej^ept clear of the bollock's heel by 
a small piece of wood, a foot long, projecting &om the plough. 
I give.a rofugh sketch of a plough of the kind, fig. .1, bat 
■titudi is almdfit nnnecessary, for any country m istree can make 
oaeri|ilh(nit ahy pl^- 1 tm- using single plough the 
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kind used in the North-West Provinces, and although it differs 
considerably in shap^ from what I used in Assam, it does 
equally well*— in short any country plough adapted to Suit one 
bullock will answer the purpose capitally. The ploughing 
iron should be cut across at the end, and should never be 
pointed^ as it would in that sh,ape be apt to cut through tljp * 
roots or through the stem of a bush. The mode of working 
is this, the first bullock goes £o the extreme left of the space 
between the lines of bushes and commences to plough he first 
furrow, the second plough makes Its furrow close to the first, 
and immediately to the right of it, and so on, till the furrdW 
reach the opposite or right side of bushes. I have mentioned 
that the bullock^s feet are kept free by means of a projecting 
piece of wood, and it may be thought that this projection by 
catching in the bushes would injure them and retard the 
work ; but to avoid this the poles of the plough are used in 
the opposite sides of the hindmost bullocks, and thus the 
projecting part of the plough all point inwards — thus if the 
poles are on the left side of the bullock, then the' smootli 
:SurfaGe of these poles alone can be in contact with the bushes 
and will never harm them, and of course the projections 
point to the right, but are far from the right hand bushes. 
This IS for the first two. The second couple have the smooth* 
pole to the rights next to the right hand row, and the pro- 
jections point to the left. 

The ploughmen are sure to make objections to this arrange- 
nient at first, and to declare that it will not do, but a .trial 
of a few hours will convince even these hereditary conserva- 
tives. The plough should be mode to go very slowly, as 
better work will be done as regard the soil, and there will bei 
less likelihood of accidents to the plants. The bullocks will 
probibly be very Unruly at first, but after a week^s practice 
they should go very steadily, and with proper care I have 
nSjlver had reason to* eomplain of injitred bushes to any' thing 
(jnere, than a^ very •trifling degjcec. 1 have never fused the 
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plough among bushes that were so close as to be touchings 
but have shea several gardens where fi^ds covered with bushes 
of these dimensions had been ploughed ; and although 1 was 
<at first incredulous as to the possibility of ploughing such 
land^ on inspection I found that it was r well turned up^ and 
" there was scarcely a single broken branchy and these few were 
at the turning points. The planter in this case had not at 
first thought it would be practicable to plough these closely 
covered fields^ but as it was a question of ploughing or sufier- 
ing them to go into jungle^ he chose the former alternative, 
ahd had every reason, he assured fne, for satisfaction that he 
had done so. It should be noticed that the plough should be 
turned as seldom as may be, and should be kept going in a 
straight line as far as is possible, as it is at the turning points 
that damage is apt to be done to the bushes. 

Land is usually considered to be ploughed- sufficiently for 
one time when it is done twice, once say from north to south 
and again from east to west, and three good bullocks can go 
an acre in one direction in a day ; but as it has to be done 
again, half an acre would be the area that three ploughs should 
be able to get over per diem. 

Assuming the plonghman^s wages to lie Rs. 6 per mensem, 

^ then six men^s labor would be employed per acre, which would 
give a cost of exactly one rupee per acre, and it will not be 
found to exceed this. There is, however, the after cleaning 
of tbe bushes to be taken into consideration, for the space 
immediately under and round the bush is, as will be evident^ 
pretty much uutouched by the plough. Three men with 
ihe hoe will, if they werk properly, be quite sufficient 
cto clean the plants per acre, and ordinarily two will suffioe, 
or four women can hand weed this area. This would bring 
the cost to about 1-6 to 1-8 per acre, and nly ploughing this 
season was done at slightly under that, and I believe that 
th8 work can be fairly d6ne for the latter ' figurfe. Unless. 
plough4We used from the first of the season, they will <not 
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make good work : they will indeed heavy grass and 

jungle, but the result /will be very inferior to hdeing; and 
it will be fouud*a diffieult matter in such circumstances to 
clean the bushes. It will be very evident that ploughing 
can compare very favorably with light hoeing on the score 
of cheapness, and even this is not such a point with its* 
advocates as the saving oWabor, for, whereas in ploughing 
six men do an acre well, it require fifteen men, working at 
twenty nulls each, to accoinplisli the same work, ‘and is 
witA much more ItanUhipy which last consideration is no 
light one when imported cciblies are employed. Those who 
use ploughing from necessity are often satisfied if they can 
keep their bushes sufficiently free of jungle to allow of their 
being plucked, and in many cases accomplish their work 
more rapidly than at the rate of six ploughs per acre, but 
of course the work is very roughly got ovei% It is only in 
cheapness, and in this saving of labor that ploughing is 
at all to be compared with hoeing. This is at least what 
my experience has taught me, and* I know that I • am not 
alone in holding this view. I am aware that its advocates 
insist that it stimulateH the soil even more than light hoeihg, 
but this view I believe to be illusory, and I think its invan- 
able tendency is to stiffen the soil and make it extremely* 
hard. The action of the ploxigh is very shallow, and it 
never penetrates more than a couple of inches, nor, being 
intended simply as a surface cleaner, is it meant to pene- 
trate deeper \ indeexl two inches is an extreme depth for it, 
and it in scraping along seldom exceedes inch; and it. is 
not easy to think that thfe superficial scratching can have; 
gneat stimulating power, whije the treading of the bulloc^ks , 
first makes the soil mucky, with a tendency to stiffen *like 
iron ifl the sun, and steJidily hardens it to a degree that 
makes the work of deep hoeing ploughed land perceptibly 
mdjpe difficult iJhan that of ordinary liftid that has been light 
hoed iy the usAal way.' 
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The weeds spring up again, moreover, more rapidly than 
after light' hoeing, the reason being iljat the roots are not 
exposed efBcieiitly to wither, tut remain nloro among the 
«arth, and more ploughiiigs in a field would be needed than 
light hoeings. Assuming that the work is commenced about 
the end of March, I think that it would be necessary to give 
tlie land fully six ploughings during the season, that is until 
the middle of October, and* sevhn times is the more likely 
number. This at 1-8 per acre would cost Rupees 1), for 
six ploughings which, with Rs* .5 for the deep hoeing, would 
make Rupees 14, as against Rupees 17-8 for land done 
with the hoe, so that the saving is actually far less tluiu 
most people imagine, the gereral idea being that the work 
can be done for half the cost; if however, in addition, the 
purchase of cattle is taken into account, the cost, however 
slight of plough, and the loss by wear and tear, I fancy 
‘there will not be so very much difference between the actual 
moueiart/ cost of the two methods, the great and ai)prceiable 
saving being in the labour. On the whole I must again 
repeat my belief that ploughing is an inferior substitute 
for hoeing, but still it is a great thing in these times to 
have any substitute that will do, and I certainly think it 
is very deserving of more careful and general trial than it 
seems to have had : at present indeed it is supiiorted far too 
warmly by some, and regarded with too bigoted prejudice 
by others. I intend to use it much more generally in future 
than I have done hitherto, one reason being that Jihe soil 
and position of my garden are both favourable. The best 

• t 

.bullocks for planters in Assam 'known in Rengal are tlie 
Rungporc breed : they are much preferable to the larger 
animals known as Patna bullocks. The ordinary Bullock 
of the North-West docs admirably. In conclusion on this 
subject I would just remark that the planter must not get 
alarmed at the sight of a few broken branches during the &-st 
week, ^ the animals will sooiiv go very stcjulily ; probaldy 



Culilvaiion and manufacture of Tea m India, .341 

it will be better to allow a lad to lead tBe foremost oiiiS 
of a team, but only fi^ a few .days, or an unnecessary excess 
of expenditure \ 7 ill be the rputt. In Assam the bullocks 
are worked from sim-^ise until about eleven oMock, but not* 
60 late in the hotter ibonths. In the Dhoon I have worked 
them twice a daj^, resting them during* the ‘extreme heat 
without any harm ae(*Tuiiig**to^them. 

To sum up the whole of these remarks to a practical 
conclusion, I would say that all lands under tea-cultivation 
should be well deep lioed in tfie cold season ; secondly ^ that 
wherever d!uwh^ oloo, horofla, or sun grasses infest a gar- 
den, no effort should bo spared to thorouglily eradicate 
them, if for no other reason than that they are directly 
injurious to the routs of the l^iislies ; ihirdlfjy that fi»m 
March to tlie 1st of Xoveinher, flu* land should be* light 
hoed at periods Avln‘(;h slioulJ not I)e of greater frequency , 
than once (‘very six. wc(jks, whieh interval howevou should not 
be much i»roIong(}d ; and tlu^ bare cost of which light hoeing 
should either ways, at llupees 5 per mensem, be not exceed- 
ing Rupees 13 or llupees 18 with lluj (iold weather hoe- 
ing (this exclmhm of onNsevenlli , more for Sundays) ; 
fourthly, that .wlierevor labour is scarce, or where imported ^ 
laborers are sickly, ploughiiig should be adopted in the jdacc 
of light hoeing; and, lastly, that every one should give plough- 
ing a long, fair and care fully- watched trial, with a view to 
its more general adoption as an economical mode of culture. 

In fiAishing this subject I would mention that where 
grass may be found to be giving serious trouble and where^ 
it can not be kept under with sufficient rapidity by the hoe, * 
a vfjry efficacious plan is to cui it, just as tlialching-gr^ss 
is cut and with the same sort of knives. The ground will not, 
as a matter of course, be benefited : but where labor is short 
and the main point is to keep t]je bushes clear for pluckinj^, 

I reSiommend this way of gaining that point. A majpi cjtn 
cu^ in this way* mori^P than' twice *tlie quantity that Je can 
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light hoe, and it will be found that the grass comes up very 
afterwards, although it must be 'Admitted more tkicily. 
However it is an admirable make-shift, and I kept the 
* greater part of my garden clean last rains by means of it. 
My coolies were much affected by sickness and 1 hod only 
fa few ploughs, but by cutting, the grass I managed to keep 
the place clean, and the bushes in 'capital order, with certainly 
little more than half the number of hands that would have 
been needed for light hoeing, and, with the advantage that 
the easier work suited the' wehkly state of the men. I gave 
a nirrikh of 180 single lines of 15 feet by 5, which equalled 
4,500 square feet, which light hoeing nirrikh of 20 nulls 
of 12 feet is 2,880 square feet. But for the disadvantage 
ofAhicker growth of grass,,! should really consider this way of 
treating agarde;i in the rains as good as any, as it is certainly 
one of the cheapest. With the lighter weeds I have not marked 
this increase so much, however, and I certainly shall always 
have recourse to the plan again under similar circumstances. 

t . • . 

Manure and the effects of its use. 

‘ The importance of the proper application of manure in tea 
cultivation can scarcely be over-rated. Manures are just as 
valuable in this as in all other varieties of cultivation. 

By their use a poor soil may gradually be brought to the 
level of a naturally fertile one, and a soil already rich may be 
made to yield yet more abundantly. 

Planters who have not been blessed with soil of 
^description have long given the subject their attention — those 
who have been working on such soil have not^ on the contrary, 
given it much thought, nor has there been much necessity ; 
but as even the richest natural soils may after the la^se of a 
few years be benefited materially by manure, its use must un- 
doubtedly become general, and it will attain a prominence of 
Consideration which has not*hitherto been accorded to it^ A 
few general remarks on the nature of ni^anurec; may not be out 
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of place here. 

The great active ani essentifd principle in manures is ni<70« 
gen. The vaPlue of different m^nifres varies nearly in proper* 
tion to the amount of nitrogen they contain. v ' 

This element is to be found in all manures, even of the most 
different kinds, fish, woollen rags, or shoddy or horn-shavings,, 
sea weed, rape-calce, &c.. Which all agree in containing un- 
^ developed nitrogen. Many of them indeed contain far too 
much for any purpose of the tea planter, but to shew tj&e im- 
portance of it, its presence in Peruvian Guano may be cited. 
This manure has its pre-eminence solely to its large percentage 
of nitrogen which renders one ton of it equal to — 


33i 

tons of 

farm-yard dung. 

21 , 

i) 

horse dung. 

m 


cow-dung. 

22i 

33 

pig dung. 

*14i 

33 

mixed human excrements.* 


Whether Guano would be suitable as a manure for tea or 
not is a point that has not, to my knowledge, been tested, but 
I intend to make the experiment, as it is difficult to get ai^ 
adequate quantity of ordinary manure in one season. In 
Europe, Guano is not applied alone, but is mixed with five or 
six times its weight of ashes or mould after being finely pul- 
verized, and I presume that as great an admixture would have 
to be made here, if indeed the power would not have to be 
even more weakened. 

The practical question for the tea planter is, however, 
what manures are easily obtainable for any use Admitted* 
the superiority of many manures used at home, the cost of 
im^ortipg them would, in mosA instances, cut up any profit 
derivable from their employment. 

But there are at hand many efficient substances, which axe 
probably as well^ adapted for te^ as any foreign ones. 


•• J..C.#Nesbit. 
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Cow-dung^ farm-yard dung, L e,, eow-dung, straw litter, 
&c., oil cake, both from the castor oil ^ed, and tea seed, are 
all most suitable manures ; and ordure, if arrangements could 
‘ be made for its application, ani if it were properly applied. 
Would be found the most valuable of all.- 
^ As to what* the effects of the, use of manure are the answer 
lies in a sentence, tlie effects are rapid, unmistakeable, and 
highly beneficial,” and no ‘ one ' who has ever applied it and 
watched the result* can have the slightest doubt on the matter. 
The only considerations tlilit remain are how can a good 
bupply be best ensured, and secoMlyy what is the best method 
of application ? 

The most common manure by far is cow-dung, that is there 
is usually more of it obtainable than of any other manuring* 
substance. It is not, however, so ])atent as farm-yard dung*, 
as the straw of'tlie latter contains many additional principles 
which are wanting in cow-dung alone, and is particularly 
much richer in, the valuable cne of carbonate of ammonia. 

Farm-yard dung contains within itself, not one alone, but all 
the ingredients which plants require for their nutrition, and 
what is perhaps of equal importance, existing in that slate in 
which they are most readily taken in and assimilated by the 
vegetable organs.”* 

To consider ordinaiy manure first. Some erroneous impres- 
sions prevail about it, such as that fresh dung is powerless, 
that old black cold dung is the best, and tliat dung, no matter 
. hqw kept or whence gathered, is always equally efficient. 
,Presli dung is a^eapital manure. AVe have only to look at a 
field where cattle have been grazing and notice the superior 
luxuriance of the grass at tliosp places where dung has faHen 
to see this. A slight incipient fermentation is useful in all 
manure of this kind, but the danger is so great of loss bf valu- 
able matter that it is much better to let the fermentation taka 

Si — i ■‘I: ..ft i 
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place in the ground than to run any risk of Uss in this way. 

Dung that has been^lying loos<dy scattered about villages 
for probably morfths beforeliand must have lost much of its 
efficacy, if for no other reason ^lan that the rain must have * 
washed out many of its soluble fertilizing constituents. . 

Farm-yard dung is, as lias been remarked, more potent than, 
cow-dung, and as it only nmls the adflitioii of dry grass, pad-, 
dy straw, &e., to make it in this country, it should always be 
employed in preference to cow-dung. 

A fair degree of fcrmentatioi? is ‘very desirable with this 
manure, to decompose the gr^at quantity of woody fibre, but 
<.‘are must be taken that it does not proceed too rapidly, as its 
effects on manure are like those of combustion on wood. 
Another thing to bo remembered is that straw is not a good 
absorbent of manure, as is generally believed. On the* con- 
trary from its light porous nature it is one of fche very worH^ ^ 
and when among dung loosely thrown together facilitates the 
passage of oxygen among the mass, producing an effect like 
that of fire among stietks lightly laid Across each other. ’ * 

Straw is chiefly useful in augmenting the quantity of ma- 
nure and is a very handy and quite inexpensive material for 
this purpose, and when well mixed up with dung and urine 
will rapidly rot and become in conjunction very valuable. 

Farm-yard manure in India, and especially at a tea factory, 
should always be collected in-doors, never outside. With large 
warm cattle sheds, which every garden should have, and with 
a large, number of .cattle, which, if for manure alone, ev€;;ry 
garden should likewise have, there can be no/lifficulty. The. 
first thing to be«doiie is to lay down good dry loose mould 
in the sheds. It is one of thp best absorbents of urine by 
the agreement of the best and most practical authorities. 

I lay^earth down in my sheds to the depth of three incbcvS 
and think this height is about the best. On the top of the 
earl|i lay down Enough straw to •allow* the cattle to restcomi 
fortably^ and tic begiiiningf ef S|^*good stock of farii-yard 
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manure is made: The straw should be taken out every fort- 
night witli the dung^ and the earth aV^ longer intervals^ but 
this will much depend on the^ number of cattle in a shed. 
When there is a good proportion of dung, when the straw is 
dark-coloured, wet and matted, and the earth well moistened, 
all are ready^ for taking out to make room for a fresh supply 
of earth and straw. 

Such manure should not be allowed to lie too long on the 
heap-^there is not' the least necessity for its remaining on the 
dunghill for a longer time than is required for the straw to 
fot. It is muck better to apply it prematurely y than when 
mischief may have been done by excessive fermentation or by 
careless exposure. Tlie floor of the cattle shed should be 
pucka if possible. This is no difficult matter to accomplish 
in the North-West where stone and soorkee are plentiful, but 
it would not be so easy a matter in Assam. However, the 
underlying dry earth (beneath the straw) will not allow much 
urine to be wasted. 

' For' such manure as indicated, three months will, as a rule, 
be amply suiflcient time for it to lie on the dunghilL 
' If circumstances require it to remain longer, care must be 
taken to preserve it, or rather to preserve its properties, and 
to this end some attention is necessary to the dunghill. This 
should be protected from the deteriorating effects of the sun 
and atmosphere as much as possible. 

It is better to have it under a good substantial shed with 
w^lls. From the dunghill nothing must be allowed to run 
/ifWay in the form of a fluid or to fly away in the disguise of 
a smell.^^* The base of it should be pucka alld there should 
be a good covering of dry earth on the top of that so as«to 
ab^rb any liquids that filtrate through the mass. When 
the internal heat exceeds 100^ it is a pretty sure si^ that 
mischief is going on by too rapid fermentation, and although 

^ f ' ' ' . - 

^ ■ ' ■ — — — 

e Dr.* Littdley in ^ The "^Gardener’s Chronicie/^ 
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the cold external layers of the heap will to some degree 
Che gases evolved^ still it is much better to use such manure 
without delay^ or to spread it out and cool it^ if it is impossible 
to apply it at once. ^ * • 

The following plan* which I am adopting myself will, I 
think, be found a suitable one for factory purposes. Have * 
the manure pits 15 feet square, two together, thus forming 
two pits whose extreme length will be about 31, and breadth 
15 feet. These will be yery good dimensions for §,* shed, 
the roof of which should not he tbo high. The North aide 
might advantageously be left unclosed, as the coolness of the 
aspect will be beneficial. 

The bottom of the pits should be pucka, either brick-work 
or of stones and soorkee^ This will prevent any wasteful 
drainage. The sides of the pits might advantageously be built 
in the same manner. The advantage of having two pits^ 
instead of one is that by having a wall in the middle of them 
the manure is less exposed to atmospheric influence, than if 
thrown about in a large space. This 'middle wall or partition* 
should rise above the level of the pits by about 4 feet, and 
it will be found useful in banking the manure in each of tLe 
pits against it as the quantity increases and rises above the 
upper levels. From the top of the separating wall to the 
bottom of the pit, the depth will, of course, be 7 feet or 
thereabouts. This kind of pit will be found very suitable for 
manure that can be taken away within a short time of being 
stored, say within three months, and there is little wisdpm 
in allowing farm-yard dung to lie longer if ,not inconvenient 
to remove it. • 

The base of the pit should b§ of good dry earth of as rich a 
kind as may be had on the estate, and should, if possible, not 
be sandy, otherwise it will not ahswer its purpose of receiving 
the filtrations of the upper mass so well. 

iHbe farm-yald dung should • now ‘be thrown in,, ^ways 
taking care thav the ftbportioh qf dry straw be not i great. 
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All straw should be stained and wet. Of course ashes or any 
other manure obtainable may be aScled. Koree-dung will 
;vdd very rapidly to the feri^ientatioii of t!he 'mass, but it 
* should be added in small proportions, as it is too heating in 
my opinion for the tea-bush. (Fresh horse-dung applied to a 
^young plant will be apt to kill.it outright.) 

If any liquid manure can be thrown on the lieap so much 
the better, and water may now and again be used, as it will 
assist \the decomposition of the >yoody fibre. When on 
inspection the strav/ secms'to Ire well advanced in decomposi- 
tion j and looks black and rotten, ‘the manure should be carted 
off, but too long time should not be allowed for this purpose, 
and the straw in the time indicated, generally speaking, v:lll 
be Ycady, 

For manure that has to accumulate for a much longer 
^ period, say durftig the whole or greater part of the mat 
facturing sc^ison, another pit 40 feet long by *20 feet broad 
24 or 3 feet in depth, will be preferable, as rapid fennentatn 
*is not wished for here, the object on the contrary being * 
retard it. The same basis of earth should be employe' 
the manure should be^ cooled when brought from the slieus 
prior to throwing in. At first ibis will not be necessary as 
by being thrown broadcast into the pit, it will cool in that 
way sufficiently. 

When the manure has risen to the height of about 2 feet, a 

fixer must be employed. Provision has been already made 
Jigainst loss by leakage, and to catch what would otherwise 
fly away is the purpose of the " fixer. That this is necessary 
' is proved by the facts of experiments having at various 
times been made with retorts fijled with hot farm-yard litter, 
the beaks of which retorts alone were insciied among grass, 
knd y^t the effects produced upon the grass by the influence 
of the matter disengaged in fermentation were most distinct, 
cWsiuig.it to grow with mfich greater* luxuHance than f the 
grass m any other part of ‘Ijjie Jjarden.' * ^I/ouddn, 
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Manure, 

Brick-dust, cl^arcoaf-dust, ov clay, black mud, &c., arc all 
good fixers. Layer after layey must be gone on with in this 
manner till the heap.is complete. Water may now and again* 
be added as the layers* progress. If the dung has been pro- 
perly cooled before being thrown in, or if it has^ had time td 
cool while loose in the pii, ^he temperature of such a heap 
should be under 100°, and there should be little danger of 
much loss of fertilizing mfattcr. 

I have seen liquid manure and urine applied with advan- 
tage to tea, but care must be taken with the latter agent. 
When fresh, it abounds in caustic ammonia whicli is very 
"‘udicial to vegetation, but if allowed to putrefy, the caustic 
nia will be converted into carbonate of ammonia, and 
.i.c manure will be mild and more valuable. Professor Spreg- 
lel says, that urine which has been putrefying for a month, 
contain I than as much again of ammonia .as urine in 

.a state, and the ammonia is then in a combined and 
miki ou . It is a fact science that urine during the 
putrefaclivc rn-ocoss, if diluieu vith water will lose no ainmo- 
'I gas \^\viuch has a sti’ong tendency to escape from urine 
i)v Itself) and.thai» double the quantity of ammoniaeul liquor 
will be obtained, Ihe earth from the cattle sheds if well 
saturated with urine and allowed • to remain for a month or 
six wc»eks ere being applied, will be found a very good manure 
alone if used distinct from the other farm-yard substances. 

Ashes are very] gbod manure, but are more suited to clayey 
soils, for these they are the best, while liquid manures are 
found most beneficial on sandy soils. ' * 

*the .merits of the cake of tie castor oil seed as a manjire 
are very well known, and its apJ)lication in tea planting is 
boeoining very extensive. The Darjeeling planters bought 
up Jast year, I believe, all that, to be had at Allahabad; 
anal know o| one concern in 'the ]?Iortli-West tbaif could 
n#t be applied for tlfis reason, jmd this sbbws that \ts use 

Al 
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is well recot^iiiseJ in tljc former disiriet, 

I have seen it used this year, and^With very perccptihie 
benefit. The plant will grow ^Imost any where, and would 
fill up any vacant spaces admirably j it requires very little 
attention, and as the oil is easily saleable and the refuse so 
•valuable, I think every garden- ought to grow it extensively. 

The cake of tea seed I have never yet tried nor have 1 seen 
it tried, but where there was a large amount of seed and no ^ 
chanco of a sale, the cake might bo applied, and it must un- 
doubtedly possess many good properties. 

I * 

Wood ashes form another very well known manure. They 
are very mneh liettor adapted for stiff and tenacious than fiir 
lighter descriptions of soil. If heavy soils like the former, 
tlv\v have a powerful tonic action, iiud much improve their 
eoiisisteney. 

The sui’prisihg effects of ashes in some cases of blight must 
be well known to many planters. 

Ill 18(17 some pprts of a garden under my charge in Assam 
became mqch affected by mildew, the upper leaves and shoots 
turning first white, and then withering off. I learnt the 
remedy from a friend, ;and by his advice I applied about (> 
seers weight of ashes to each bush, mixing them well up with 
the soil, and in a very few days all signs of the evil liad 
disappeared. . 1 subsequently tried the remedy with the same 
good result at anothei’ period. , 

The mud at the (lottom of old tauks (chiefly met with in 
Assam) is an admirable compost, and peculiarly addptod for 
* light, sandy soil, as conversely ashes, &c., are best fitted for 
soils of a clayey nature. • 

a The dung of sheep and goats is good manure, and, is iflore 
rapid, though less permaneut in its effects than farm-yard 
dung. 

^ Green weeds, &c., fortn good manure, and undoubtedly 
heneift the soil, * affording much saccharine |hatter, but they 
* Sec Cultivation. 
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should not be allowed to wUher, otherwise the diy fibre will 
i*equire to be fcrmenterj'; they should be applied imhaediately 
after cutting.* * 

There is of course a great ^^aricty of other manures such « 
as soot, rags, bones, &c., but as these are out of the planter’s 
reach practically, there is no object in doing mose than allude 
to them. • 

As to the quantity to be applied to each bush, my opinion 
is, that if a good deal is not given, it* is better not to nfanure 
at all. Great expense may be gone to in collecting and 
carrying, &c., and yet the qutiutity allotted to each plant ma>* 
be so small as to yield but a minute degree of good, and in 
such cases the time, troulilc, and money may 1^‘ indeed said 
to be thrown away, while hope will only result in disappoint- 
ment. • 

I consider that 8 seers is the mimmirm (of farm-yard dung, 
cow-dung, &c.), (piantity to apply, and largo bushes should 
have 10 seeis. 

It would appear almost self-evident that three or four seers* 
can do no good to a plant, or at most will benelit it but little, 
but I had frequently seen a 10 seers basket divided amoii^g 
three bushes. 

0 

The manure sliould be laid all round the bush at a little 
distance from the main stem, say eight inches. It is not good 
to put it closer, as white-ants and other vermin may be at- 
tracted. It should })e laid four or five inches below the 
surface and shmdd be at once covered up. A common way is 
to lay all the quantity allotted to eacli bush in a hole at 
side of it, but !• find bushes do better with it applied all 
round. , 

The s|)ongiolcs of the roots ai/ seek nourishment, but 
by the latter plan of application those nearest the lump may 
bo surfeited and poisoned bv excess, wliile tin* others are 
starving. 

^ As regards tile cod tf miinure, be bo%dit in the'Jjhoon 
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at about three avinas per hackery load of cow-dung, wliich 
is ordinarily equal to 13 maunds. '‘This is at the rate of 
a pice a maund, but if obtaiueil from the cattle 6n an estate, 

‘ it would not cost near]}' so mucn. If we take an acre sowii^ 
at 5 X 5 feet, and without viicancies, containing from 1,740 to 
^1,750 bushes} th.eu at 8 seers per bush, 350 maunds would 
be required. . * 

The cost at the above rate would tie in this case Es. 5-7-6. , 
In addition to this' there is cartage, and if the manure were 
purchased within such an (^asy 'distance as to allow of a hac- 
kery bringing four loads per diem, at 8 annas for hackery-hire, 
or 3 annas for each load, the expense of cartage per acre would 
be Rs. 3-10-4, or for the manure at the field Rs. 9-1-10 per acre. 

A very common way, however, is, when the manure is at 
a considerable distance, to engage carts at the rate of 8 annas 
a day, on condition of their owners bringing a load of manure 
for nothing^ but in such eases only the one load is brought 
and its cost is therefore exactly the hire of the hackery, eight 
* annas,' which at tlic quantity calculated would make the cost 
per acre for a 5 by 5 feet field, about Ils. 11-8 ; and it certain- 
\f would pay to purcluise even at that high figure, although 
it is needless to point out how great the expense would be as 
^ compared with manure obtained from plantation cattle (many 
of them at the same time profitably employed) and carted by 
plantation haekeries from sheds or pits adjoining the cultiva- 
tion. The cost of laying down manure in the Dhoon is, 

• working with children whose wages ran go from Rs. 2 4o Rs. 3 
per mensem, about Rs. 3-8 per acre. If the bushes are very 

• large and close together,, the work is harder, * and, of course, 

t dearer. 

• 

Labor ^ mmagement of, ivlih detaih as to apportioning of work. 

Payments and Advances. 

« 

Lo(^l labor is, of coitrse, much moix; to be |asired . thai^ la- 
bor thjit has to be prOcui'j:d^froui other «ud aistant parts oi 
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India, but except in the sparsely planted Himalaya^ districts, 
Jaborers canngt be got in any •sufRcient numbers in the tea 
I)rovinccs, and the stream of im^tiioTation flows to them steadily. ^ 
^ The immunity froiji responsibility and trouble enjoyed by a 
planter in a district well supplied with local labor as compared 
to the extra duties of his confrere in a district without this ad- 
vantage is very marked, b^t s^ich supply must be certain and 
serviceable, otherwise the latter planter, with perhaps good 

healthy batch of imported* coolies, is decidedly in the* better 

• * 

posit ion. ^ 

In Assam local labor is tolerably well obtainable in the cold 
weather, but the men will not hoe in the rains, prehuTing to 
cultivate their own lands, and tea-makers are the only hands 
to be got. For the calling of tea makers it must be said that 
the Assamese is very competent, being quick and handy in 
his ways as compared with Bengalees, \vhile in n^gard to 
working with eain^ and bamboo, ho is as much more skilful 
than the latter, as a Chinaman, again, is than he. It has, 
been customary to seek greatly for contract urork from local 
peo])l(?, but unless this can be done at very slightly incrcasiid 
rales, I do not see the advantage of -it; tea will not hear 
any high-priced work now-a-days, and there is usually the 
necessity of making an advance, with the corresponding un- 
certainty of its being fully realized, or of the work being done 
at tho»requisite period even if the money be safe. It must be 
well known to all planters how much contractors require to 
be looked after, and’ what an inveterate tendency there is ’to 
seainp’^ the work. Unless with my trustworthy people (and! 
they are rarities among natives) I am very much against con- 
tratit u;ork in a garden, as the tiative will seldom believe *01* 
<;liooso to imagine that his interests are in any way identical 
with his employers : he considers them antagonistic, and 
unless closely >vatche(J will win«thc game, the more especially 
if he is what wc|may term a master-contractor with* doolies 
iiijder Urn. 
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I would^confine the application of those remarks entirely to 
v)orh done^ such as hoeing, clearing, ''building, &c., for as 
regards things that, can he pitrcl^ased, I think the less a factory 
makes from its own resources the better. In the latter case 
the article, say a tca-chest or a plueking-basket, for example, 
fe seen and can be thoroughly valued at its true worth, while 
the price is fixed and defined, and if it is a fair one, the planter 
should know that the great chances are that it will cost him 
every whit as much without the cost being so accurately 
known. Leaf-plucking, too, should always be done as much 
as possible by contract, for there is no danger of cheating, and 
the perpetrators of bad work can be quickly brought to a live- 
ly sense of duty. 

Without going deeply into the subject of imported labor, as 
that can scarcely be expected to be treated very full}' here (nor 
,with the many publications extant is it really necessary to do 
so,) I would give a few notes from my own experience on the 
more important points. 

From what I have seen since I have been in the North- 
West, I think that JciUcha bricks might be very advantageous- 
ly used in the building ,of the huts. They would give a far 
more substantial and warmer dwelling, and the cost, I feel 
sure, would not be incommensurate with the great advantages. 
Mud walls would I think be far better than the present ekora 
and plaster ones, if hUeho^ brick be not used. At nearly every 
factory what is known in Assam as alooUya miUi or clayey 
earth, is to he obtained in some of the jouns, or at some parts 
of the estate, and I have repeatedly seen far less suitable earth 
used here. After the earth is worked up ,to the right consis- 
tency, the bricks can be very rapidly turned out with a brick 
mould, and I am certain that numbers of the imported laborers 
would be found to be well acquainted with the work on 
^nquiry l)eing made. All Ihe^e bricks need is cbying in the 
sun, 4pd then they are^ready, but they shoul(f be covered^ up 
with ^traw till Wanted. 'Jfo \im6 k needed/ nor mortar ^as 
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usually nuide, all that is necessary is some of the same earth 
made of the cpnsistenfy of moptar and plastered on, and you 
have kntcha-'pucka. This widest for years, and indeed is for^ 
^all purposes quite substantial as pucka brick, the only 
precaution necessary teing* to guard it from tlie action of rain , 
vertically y and therefore all walls outlying d building, should 
have a cover something Hke a*/!ma\l chopper of grass on top to 
, protect them. But this is not necessary in the case, of hut 
walls or house walls, generally, as they are well enough pro- 
tected by the roof. Only the walls need be of kntclia-pMfcif 
as the centre posts could be of wood as at present. 

I have always had a preference for building the coolie lines 
in the form of a square with a large space in the centre, or 
belter still in three sides of a square with the other open to the 
prevailing wind. By this method the lines can be very easily 
inspected ; and cheerfulness, from the large concourse of • 
)>eoplc with plenty of room to move about in, is greatly pro- 
moted, as numbers of the coolies will meet in the square to; 
amuse themselves urhen oft’ work, to talk and smoke, See. 
There is, xnoreover, less danger from fire than in lines form^ 
of two close rows of houses, and it can be extinguished more 
readily because so rapidly perceived, and because of the space 
available for working in ; while coolies in houses arranged in 
this manner have much less to fear from infectious diseases. 

If possible, in the centre of the square a large pucka well 
should be made at the same time as the houses are erected. I 
belicvehalf the diseases are caused, and two-thirds iiiduecd, 
by bad water, or by water which if suitable for the consump- 
tion of natives of the place or for Europeans who have been 
reSideqt there for any time, i^ totally unfit for newly-arrived 
coolies. 

I have been in the habit of drinking water from a joun 
along with all the people in the factory just as it was drawn 
and quite unfil®red, and I had no fault to find " with ; but 
t|je Protector or Laborers told meHhat it was just the 'sort of 
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water tliajb would induce dysentery among new coolies, and I 
fully agreed with him. Newly-arrived^ coolies are peculiarly 
susceptible to stomachic affections, and of course" to the influ- 
ence of malaria, and water that flows , through forest land, 
sdthough it may suit those wjell used to*it is certainly unfit for 
Voolies. Wem I to return to Assam I would spare no expense 
that would be at all in reason/ to have a large pucka well 
made at every factory wljere such coolies might be stationed, 
and I believe that it would save its*cost in a very short time 
^ind l>e of the greatest benefit afterwards. 

Coolies’ houses cannot be kept too well plastered, for the 
people seem to thrive best when their houses are as warm as 
ovens. Coolies should be W''cll fed and always supplied with 
almndance of food from the godown, whether they earn the eont 
o/* or wo/, for the first nine or twelve months; and the 
« planter will fincl that here liberality is the truest and wisest 
policy. Every cooly, male or female, should bo supplied with 
^ a good raiii-hat or jhappee in due time, and the cost. If de- 
ducted, can be easily obtained afterwards. 

, When Shababad people or people from tbc Upper Provinces 
generally, get low and weak, a little wheat-flour or afiah 
will be esteemed as a boon by them, and a litflo feeding on 
attab at the right time will save many a life ; for if they get 
very weak during the first year, the chances ai’e all against 
recovery. , 

Dvsenterv is the most fatal disease, and it scorns almost 
incurable, for when once it gets fiiirlv bold of a Cooly, ho 
•may almost be •given up; and English medicines seem to 
have no power over it in most cases. The enema with warm 
water and laudanum will often do good if given at a 
early stage, but the cooly has an invincible objection to its 
use ; but I should recommend its application whether the 
plan likes it or not, as the relief it gives is great, and when 
the g%t is well washed ont the danger of nitration is (/imi- 
nishefl, and medicine can take* some ^jffect.^ P//c^%welI{^;I 
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firmly believe will be found the best safe-g^ua^ds against 
dysentery. ^ • 

The growtli of such shrubs* as* dholl and what is known 
in Assam as hatC’-h^koriy sliould be encouraged round the 
lines, as they are valuable preventives of malaria. • And 
once a week, on every Sunday morning, the coolies should bc 
made to scrub theiftselves^ aiub^ajl their clothes till cleanliness 
is gained. This rule I consider shoujd be rigorously and re- 
gularly enforced. 

Tlie planter should be very* constantly with new coolies^ 
and should personally ascertain their wants and strictly see 
them supplied. He will by so doing gain the confidence 
of the people, and secure the estate against loss, and if this 
be done very steadily for the first year, the demands on his 
retention will be wonderfully less afterwards. The payment 
of all labourers should invariably be made by the Manager or , 
Assistants, as the temptation to swindle is too grfirong to be 
resisted by Native jemadars and writers, and these, although 
many of them arc good enough in their way, and some of 
them (those of experience) often invaluable servants, still it 
is best not to allow them to have much jio do with the handling 
of money. 

Fifty coolies arc quite as many as a Sirdar can properly 
supervise in the fiehl, but a good man can look after fully 
that nymber. The Sirdars should be made responsible for 
good order, &c., in the lines, and it is generally to their 
good ofiices that thc*employer must look for re-engagenient 
of his hands. It is of course a great thing , to secure accli- 
mated people oil the termination of their first agreement. 
It will pay to give them a Rupee per month increase ,of 
wages, and a liberal bonus of ten Rupees say, besides, for 
they ard in every way preferable to new coolies even if at 
a greater proportionate cost. Ip re-engagement transactions 
if tfie old Sirdarl be unpopular 3nd h&vc no followg'S^ it is 
best to ^pt them^go appohit’otWns from the coolies them- . 

B 1 
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selves^ their promotion^ of course> being conditional on others 
remaiuing with them. 

Advancee in the strict sense^of the word should never be 
given to coolies, * as they are not to be considered worthy 
as a rule of credit ; and unless in exceptional cases, the utmost 
concession should be payments on account, such as money, 
clothes or provisions given during a month on account of 
work actually being performed, and the cost of which should , 
be deducted when the wages of that month are paid. 

^ The coolie^s probable laziness, his liability to sudden death 
in any little illness, and the chances of his absconding are 
all arguments against allowing him to have advances ; and, 
moreover, when a man gets into debt he is seldom good for 
much, and tendency to abscond is greatly increased. 

Pruning, 

The objegt of this very important operation is of course 
the production of the maximum quantity of leaf by training 
‘ the plimt to the best possible form for yielding, and by in- 
creasing its size \ and it is also a remedy for evils occasioned 
by neglect, want of cultivation, or carelessness. The subject 
of pruning is one on which opinions have been indeed divided, 
and much difference still prevails, although the close obser- 
vation and infinite experiments of latter years must have 
reduced controversy to very narrow limits. On a subject 
like this controversy can surely only continue from ignorance, 
for there can scarcely be two right ways pf doing so .necessary 
•a branch of worjk. Yet I am nlistaken if the two camps are 
not as strong here and , there as ever, I refer to the high” 
pruners, and the low pruners^ partizans who would lo^idly 
proclaim and confidently defend tljLpir different theories, and 
as vigorously and unhesitatingly carry these into practice. 

The adherents of the low-pruning principle certainly went 
to war^ the most recklessly, and would often leave a gdrden 

Vkk ikemarka^ on Aicc^ants. , 
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looking like a mass of sticks of firewood^ and this I have 
known to be done ^br some years consecutively* * Certainly 
those who errfed the other way^ left room for remedy, which 
the low pruners by a rule did not, but in too many casein 
killed the goose that laid the golden eggs/^ Unless as a 
desperate remedy my experience has invariably shewn me that ' 
low pruning is a grievous mistake, and I look on the practice 
(by no means out of vo§'ue) 'of Continued ^^cutting-down” 
plants is a most erroneous and suicidal policy ; the plant is 
over stimulated in the first place ?it never attains to its pos- 
sible greatest bulk or breadtl? in the second, and, unless saved*, 
will, on bad soil, die out, and on good soil diminish to a 
dwarfed stunted shrub as a final result. It is only indeed in 
superior soil that the plant can sustain such barbarous treat- 
ment, two or three consecutive heavy prunings on poor soil 
will soon end its career as a leaf-producer, and will make it 
do its worst in this capacity on land ot the richest description. 

I consider that those thorough going low pruners who believe 
that they cannot too soon commence with the adaptation* 
of the principle to the plant, and therefore begin by 
systematically nipping the seedlings of the first year afe 
quite as much in error, although there is not the feai» 
as yet of fatal consequences. This plan is to tip or nip 
the seedling of one foot high to make a bush of it from the 
first ! And accordingly a bush is made of it, and tlm plant 
by the*shootiiig forth of numerous little branches is at the end 
ofeighte^en mouths . about half the height it would have 
naturally attained, and about -the size and shape of a large^ 
cauliflower, and with its stem and branches of an equal thick- 
nesj. In the third year this unnatural seedling having become 
a bush” is plucked, and at the end of this third year, cut 
down unsparingly and heavily, its appearance after the opera- 
tion being as if one had untied a small bundle of firewood and 
studkthe bits in. the ground about an inch apart from^eacl/ 
other, seedling aid bu^ at the abow' mentiomjd stage looking 
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Bometliing like this (Figs. 3, and 4.) In fact those who 
periodically prune on this princijple subject the plant to what 
they believe to be an ordinary ^nd necessary operation, but 
‘this operation, I am convinced, \^hould never be performed but 
as a desperate remedy ^ and I will afterwards shew in what cases 
I believe it is aiec^ssary. Let us consider before proceeding 
into practical details what in the first place the natural growth 
of the plant is, and then bearing in mind, carefully, the artifi- 
cial requirements, let us see in what manner, if at all, this natur- 
al growth may be most correctly modified to meet these require- 
faients. The tea plant if allowed to grow to the full bent of its 
natural tendency will attain the dimensions of a small tree, and 
will be too large for the definitions of shrub or bush to be correct- 
ly ^applied to it. I have seen such trees myself which could not 
have been under 20 to 25 feet in height and of great breadth 
in proportion, aaid I doubt not but that others may have met 
with larger^ specimens. Now the object of cultivating tea 
plants is to get leaves from them, which- leaves it is evident 
could never be gathered from plants at their full natural 
growth. Granted this, then you must limit this natural 
growth, and this again being self-apparent, we come to the 
great question where shall we fix the limits ?” Look at it 
as it stands in its green glossy foliage — a magnificent shrub 
at the very least. What do we want from it ? Leaf. How is 
this to bo plucked, gathered, what you will ? By the hands 
of laborers. What, with ladders ? No, by laborers Walking 
OE^ their feet on mother earth. Then seQ to it that you let 
.this tree, as you must dwarf and diminish it, be not dwarfed 
or diminished in the artificial state to which you are about to 
reduce it, by one inch lower than is compatible with possibi- 
lity of plucking, and as you must deny its growing high, do 
all you can> for its sake and your own, to compensate* for the 
loss by granting it breadth and aiding it to grow broad, that 
its m^ural heritage of* bulk may somchbw b<| preserved tfo it. 
This we belicve#would bq ^e uatmul* answer,* as we believe it 
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is the rational one and the truest conclusion* that can be ar- 
rived at. It is difBcwlt, after full consideration of the whole 
question, totionceive on whatigrounds a seedling that of itself 
would naturally grow into U noble bush is thwarted anJ 
cliecked from almost *the moment it appears above ground, or 
to credit that a man wlio deliberately cuts ycAing bush dowji 
till it looks like a number of upright sticks of firewood a few 
inches long has ever set eyes on a Vull grown tea tree. Then 
according to this theory vye should allow tfees to fully deve- 
lope themselves, and then cut* thefn down to the maximum 
height at which they can Ife plucked ? Certainly not, that 
could never be done practically, nor do I argue for it, although 
I would observe by the way that supposing you had to prune 
down trees that^had attained their greatest natural size uijder 
favorable eircuinstanecs a better method could not be adopted. 
The exigencies of practical planting, wherebymoney has to be^ 
sunk to a large amount for at least two years ^vithout any 
chance of a return, demand that the return shall be obtained as 
soon after that period as possible, and as a rule the plant i^ 
called upon in the course of its third year, although very little 
at ])est can then be got from it. But the principle I have set 
forth should be carried out as far as all the circumstances will 
permit, h'rom the time that the seedling appears above 
ground it should (receiving all the while the most careful 
cultivation) be allowed to develope itself after its own fashion 
until the last moment up to the application of the pruniug- 
kiiifc, which should be at a point that, making allowancc,for 
the springing of new shoots,*will give the maximum of heighjb 
at which it may be conveniently plucked. This is presuming 
that the seedling is a healthy and clean grown one, as after 
careful treatment by good cultivation it naturally would be. 
That til is course is the best I am firmly convinced by repeated 
observation and by long cxpeiuence. For instance, a seedling 
fit'for pruning* that Is of two years <old, should witJi good 
treatment in silitable*sdil attain u,h(^Mght, if uncheckeih vary- 
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mg from four feet to six feet. The latter height would be as 
a rule unusual, although I have knowij instances of plants 
under favorable conditions growing to the height of five feet 
‘in eighteen months, and in Assam, on good soil with steady 
cultivation, a height of about five feet . 'would not be very 
' extraordinary. tTIiq appearance of the seedling being as shewn 
in Fig. 5. Such a seedling I would prune at three feet, an 
inch more or less, with regard Id any* peculiarity of the plant, 
mattering little. * • 

A plant thus trained has to begin with a stout strong stem, 
afnd the pruning adopted leaves it ample room for side deve- 
lopment, and it is only at the sides that real development is 
possible. 

Very little surface is at the first obtained for plucking 
from, perhaps, indeed, only the top of the maiR stem, but this 
is no drawback, .for very little should be expected from a plant 
ill its third year. The side branches of the seedling should be 
absolutely left untouched by the pruning knife, and the strictest 
care should be taken that> during the season, not a leaf is 
plucked from them. They will all have an upward tendency 
foi' the most part, and anything that slioots above the pluck- 
ing level which will be about 3 feet 6 inches may be taken, 

• but only that. At the end of the third year the plant will he 
something as shown in Fig. 6. If at this stage the plant be 
pruned two or three inches below the point of the last pruning 
say at 2 feet 9, or 2 feet 10 inches, the chief of these upward 
tending side branches will be caught and at a sufficient thick- 
n^s to give good shoots. These* side branches so pruned will 

♦ thenceforth cease to be side branches but will form part of the 
upper plucking surface. Perhaps 2 feet 9 inches would be 
the* more desirable height at this period, for in the succeeding 
season the shoots after this pinning should spring vigorously, 
and the pruning will have t 9 be made on them;, or rather on the 
nbw wjod formed by them, and not any ^ more on the oldfor 
what \\e may terin the origdnahwQod of Jibe pltnt, aiid it may 
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be found advantageous tlien to leave four inclies of new wood 
to the former^ which fit the end of the fourth year would bring 
tlie tree up £o its first standard of three feet, or perhaps an inch 
above that, Fig, 7, * 

Subsequent prunings should be made much in tha same 
fashion, care always being taken to keep the plant to a practi- 
cable plucking height. ^What.are^ called crows^-feet will form 
in spite of the utmost care, and these should be always cutout. 

I maintain that a tree so.treated if properly trained from a 
seedling will not require to be* cul down for many years, and 
it would then be from the ^rniation of crows^feet lower down 
and in the centre of the bush. Very old trees are often the 
be‘tter for being cut down very low, as low indeed as in Fig. 
3, but this is often a risky experiment and manure should 
always in such cases be liberally applied. I have given in the 
foregoing observations the theory of the high* pruning system;^ 
which I believe to be the true method of pruning.# It is neces- 
sary to remark that I have been thinking throughout of plants 
of the Assam and hybrid varieties. The China variety of 
plant differs in many respects from these, one of its most un- 
favorable characteristics being the tendency to " run to seed,^^ 
another, to f^rm what is known as whip,” /. (?., their branch^ 
of the size and somewhat of the look of whip cord, both of 
which tendencies being against the production of leaf, and 
whicji will be seen in full force wherever the plant has been 
allowed to run up, or to follow its natural inclination of 
growth. As compared with the other two varieties it may be 
termed an ungenerous plant, yielding leaf sluggishly, and the 
leaf being very^apf^ to harden. For all of these reasons it ^ 
requires the knife much meyre unsparingly. The " whip” 
must always be cut out right from the bottom. As a rule, 
however, the remarks as to the pruning of the Assam and 
hybrid kinds are quite applicajjle here, but an allowance of sk 
inches or ther^bouts lower shodld beVnade in dealip^ with 
^e Clpna, ana there*will gbnSraHy he more to do in the way 
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of cutting out ^vhip/^ knots," and crows^-fcet." Is the 
practice of low pruning then altogether unworthy of consider- 
ation ? By no means — it h^s ks special uses ; dtid it would 
%e absurd to say that good plants are not to be seen under its 
general application. But we should always endeavour to 
know what is best 'and then do .that, and from what I have 
tried to shew, it will be seen that tlie tea plant requins height, 
and therefore the best plan is to go straight to work from the 
first to pbtain this desideratum, wi,th which as a matter of 
course, breadth, and therefore bulk, will be got likewise. 

One principal use of low pruning is to remedy the evils it 
has itself in a measure laid the way often for ; thus if a plant 
has been cut down very low, and if the shoots have not been 
allqwed to developc fully, but have been too soon plucked, the 
tree m*ay be, nay will be, full of thick crows^-feet and knots at 
^the height of vely probably two feet from the ground ; and 
before anything can be done with such bushes it will be indis- 
pensable to cut out these, no matter how low they may be, 
otherwise clean, straight shoot-producing branches, will never 
be known in a bush like this, and consequently a good yield 
will never be obtained from it. Fig. 8. 

‘ As an instance in point I know a garden which last year 
was in this state. The trees had been cut down in the cold 
weather of 1868, and the shoots plucked when they had risen 
three or four inches from the old stumps, which stumps were 
not more than 15 inches from the ground. The consequences 
were as described, and although the bushes were dwarfed, ill- 
used looking things, it would have been folly to have allowed 
• them to remain as they were, and the knife hdd to be put into 
them at a height of about an inch above the old stumps. After 
iAis pruning, however, the shoots were not touched till they 
bad developed into branches. To give one or two further 
illustrations of my remarks*; — at the end of 1866 I had a fine 
field ol joang plants, ttiro yedrs old, and fit fonpruning. Some 
bad been tipped nnd were IVw And bdsby, bin for the mort 
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part they had grown up freely. I cut half lihe field on the 
low pruning style, heading the centre stem well down to about 
two feet, and* leaVing the sides isisf inches higher in a saucer 
sort of form, the other half I fcut at three feet straight across. 

I found I could begin 'to pluck much earlier from the latter, 
as great care had to be taken . to let the hearts of the low« 
pruned bushes be filled up 'ly the new shoots. On the whole,, 
however, I got more leaf from th*e low pruned trees that 
season, but there was no comparison as to the increase ,in size 
and appearance, in which the high |)runed bushes beat them 
hollow. When they were * pruned the second time, the* 
high bushes had far the greater surface, and yielded more 
during the following season, while their rapidly out- 
stretching side branches gave promise of the whole fi^d 
being well covered at no distant date. This latter symp- 
tom was where the low pruned bushes shewed to great 
disadvantage. In the cold season of 1865, I knejv a garden 
that was cut low down fur no ostensible reason beyond 
that it was the right thing to do. The soil waS not * 
particularly good, and manure was never once thought of. 
The plants for the next three years seemed as if they never 
would recover themselves, and for the year immediately* 
succeeding, the yield was miserable. I have seen old bushes 
in poor soil cut down, and known that for the whole of the 
following manufacturing season scarcely ever give a ehoot. 
Some people are impressed with the idea that the best shoots 
are to bo got from the thickest branches, but I think that 
observatioii will fully demonstrate that the lustiest shoots come, 
sometimes certainly^ from the very foot of the tree, out of 
the^ ground as one may say, Jbut oftenest from the clean 
straight branches of the thickness of the little finger, and I 
believe •that to seek for increase of leaf by the cutting of the 
oldest branches (the prime reason of low pruning) is utterly in- 
correct, and those wlio support the theory from " them own 
experience arS planteVs whd haf€^ been blessed with the 

cl 
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advantage of superior soil^ whose power they have never 
been able to utilise to the utmost^ and to which power alone 
it is owing that their delusion has but beeU rapidly made 
'manifest. Good plant in good* soil with good culture will 
live vigorously and shoot luxuriantly for many a da}’', no mat- 
^r how you muim^ and maul it, but this only makes tiie 
reflection in such cases the sadder, when one compares the 
what ie with the what might have leen. Never cut down tea 
plants, I say, except in cases where the course is dictated by 
absolute necessity, and then always apply manure liberally. 
And, another golden rule, never touch the side branches. 
Long straj^ling branches if on the ground may be curtailed, 
but in several you will lose more than you will gain by 
trimming the sides even of straggling branches. When a 
man gets a knife in his liand the temptation to hack and hew 
^ is very strong, and the knowledge when to stop very vague j 
and as I h&ye said before, side branches have a natural ten* 
dency to come up, and thus to contribute to the breadth of 
'the top-plucking su’rfacei As to the best time to prune 1 
would say the nearer Christmas day the better. Early prui% 
ing, in November for instance, I have found to be a mistake, 
in large gardens where much ground was to Ije got over, the 
work often is not finished till the beginning of February, 
but this is too late. Where old trees have to be cut down 
autumn is not a bad season, and 1 have frequently known the 
most satisfactory results to be obtained. When such plants 
ware cut in August, a slanting cut should always be made, 
and shears should never be used, as they jag the branches 
* and bruise them. Rodgerses pruning knives are in great favor 
with some, and the quality of them is invariably . good, but 
they will be found too small for quick work, as! the light 
upper twigs cannot be taken off rapidly enough unless with 
a knife of larger size. A knife somewhat like a shearing 
hook,d>ut much smallei, is very genei*aliy used, but I fdways 
find it*f^ulty in one respect} u e., it is Extremely difficult to get 






mocivamn ana mamijaccure oj Tea in imua. 00 / 

a quick true' hold on a thick branch with it, as it is so apt 
to slip rounds and a man has tp go ^^fiddling^^ with it for a 
few seconds/ and even then the* knife will often slip, and he 
will finish the cut with a different part of the blade to that 
which first entered the wood. I found this so serious a defect 
(although the knife was very* good for (fressing the light 
branches) that after a liti^le* exp,erimentalizing, I made a knife 
which I found suit capitally for both heavy wood and for 
twigs, &c., in top dressing. The blade came straight from 
tlie handle for about four inch'es and then bent out almost 
at a right angle for about three inches, or less, this part be- 
ing very slightly curved. When a thick branch has to be 
cut with this knife the top or bent part of the blade is put 
against it at the corner formed by the straight part, and, 
giving the extreme point a little upward tendency to the 
right, the knife is drawn up towards the body, and as it is 
sharp and of rather heavy make, it will come cleanly through 
the branch without slipping at all. The straight part of 
the blade will be found to cut off twigs, &c., bettor than the 
little knife of Rodgerses, or than the sickle-shaped ones, Pigs. 
9, 10, 11.* These knives can be made quickly and cheaply 
by any native .blacksmith. ‘ 


* Since I wrote the above I have luid another opportunity of proviujj to 
niy own^satisfaction that this in the best pruning knife I know of. 1 pruned 
thi-s year with it, u itii a few of the siekle-shnped knives and with some of 
Iv(Mlgers’s ^nives. I tind^agulu that the sickle-shaped knife is the worst ^ of 
all, slipping greatly at thick stems, and being too mnch bent to admit of 
sufficiently free piny in taking off the upper twigs, llod^ers’s last knife is a 
very good one, but the knife 1 made is quite as good for cutting through a 
thirk branch, and iniicli better for cuttiyg off the twigs, as its length both of 
handle and blade gives far more force. 

'i’he men who were supplied with sickle-shaped knives all applied to have 
the other kind, and I found too that while layt year’s Uudgers’s knives are quite 
bluTdl and require a great dcyil o? sharp^ung, besides being jagged, the other# 
are a$ good as evt^*, ^r with very little trouble become quite sharp, •although 
thi| mi^st J}e put down to better metal, kify liow, it is a fact. 



36$ Cultivation and manufaeiure of Tea in Tndia. 

The cod of priming, with wages at Rs. 5, and with the 
hushes of ordinary good size, should not be more than from * 
Rs. 2-8 to Rs. 2-12 per ^iv3. Where hdavy pruning is 
'needed, and the bushes are of ^ood size, it will cost more ; 
but pruning is work that it would be 'extremely unwise to 
set any fixed nirrikh for. 

r * 

Plucling. * 

This is as important a branch of work as any in tea plant- 
ing. On it both the yield of. leaf, (and therefore the out- 
iiirn- of tea) and the condition aild healtli of the bush very 
greatly depend, to a greater degre'e than those not well ac- 
quainted with the cultivation of tea would probably believe. 
Ba^ plucking will most undoubtedly tend to impair the 
vitality of the plant, and will diminish its yield, while care- 
ful plucking conducted on sound principles will have the 
prwisely opposite effects. The tea bush will commence to 
shoot, or as it is technically termed " flush,^^ in the beginning 
'of Mafch, and somletimes in the end of February in Assam 
and Cachar, and in the Dehra Dhooii in April, while in 
dhittagong the time of flushing is, I believe, at an interme- 
diate period. A good deal depends, in commencement, as to 
how the bushes have been pruned. If they have been cut 
down very low then the utmost care and circumspection will 
be needed in dealing with the new shoots, for these must be 
lodked on as the nuclei of the future tree ; for the bush as 
left by the pruner, it will be obvious, is hardly worthy of 
•being called a tree and was to g’row to one, and if, therefore, 
care be not taken with the coming shoots, there will be no 

tree at all, and the pruned bush will just remain what it is. 

• * 

WitJi bushes that have required little pruniug', and are of 
good average size with no lack of young wood, the same degree 
of cautiousness is scarcely .needed ; or neglect, at least, will 
not peoduce disastrous 'cffeot,' as in th4 other case. In^^the 
latter instance tlie, main .consideration s^iould W to get ^ro|)er 
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«hoots developed that these may harden in todeaf giving yonn^ 
wood, in the former the chief thing to be seen in the first 
^lace, is to get "branches for tlie tree. 

Assuming that a bush has been from necessity pruned 
down, to 18 inches m the close weather, leaf in the spring 
month should be no consideration whatever, nor should evgr * 
be plucked till a good growth of young wood has been fully 
secured. No shoot should *be touched if less than eight 
inches long. Many will soon acquire that len^fli, and 
these may be carefully tipped*, and two or three of the top 
leaves may be taken. ThJ6 slowest growere will be foudd 
generally in the centre of the bush, and great attention 
should be paid to see that these are never touched until they 
have drawn level with those at the edge of the surface of 
the bush. If they are nipped when small, the chances are 
greatly against the bush becoming a clean straight growing 
leaf-giver, and the planter by negligence will lay op more 
pruning difficulties for himself in the future. 

I consider that at such times tile planter, casting asid^ 
for the time all other work as much as may be possible, should 
remain incessantly with his pluckers, for mistakes at this 
time will not be easily remedied, and will at least arrest 
the progress of the plant. Later on careless plucking may* 
spoil hIwoU, but it will not much effect the tree itself. 

If the bushes have been high pruned and the sh.oots are 
springing from vigorous young wood, there is no real necessity 
for allowing them Jbo grow higher than four or five ^inches 
on commencing, but this length should always be allowed, 
for independently of good shoots being required for the pro-, 
diiction of leaf, it u to Iheee shooU that, ae a rule, even in 
high *pnihed buskefiy we mud look for the new wood of *nexf 
and unless some special reasbii render - it necessary to 
prune low, the priming of the following close season will 
have to be done on Uliese coming shores, and with b^ishes^it 
is almost as necessary to make sqw of the in?w woo J as with 
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the low pruQed olie, 
good clear stem will 



■ L 

Fig. 12. 



Kg. 14s 


and ntamfaciure if faa in Jhdia. 

only in this case three or four inches of 
suffice. ^ • 

Plucking it will be thus seen, aU 
though its‘ peculiar use is the obtaining 
of leaf, plays a most important part 
in the foi^mation of the plant. 

The shoot having attained the re- 
quired length should be plucked, or 
more properly speaking, tipped, at first 
by having the first two leaves and a 
portion of 'the third taken off, thus 
Fig. VZ, although, indeed, it will be 
safer to tip at first by taking merely 
the bad and fresh leaf Fig. 1 3. The 
dotted line shews ilie place of plucking. 


At tlie second plucking when tlie 
more l»ackward shoots will have grown 
as high or probably higher than those 
tipped at first, and when the jatter 
shall have thrown out others, there 
need be no hesitation in taking the bud 
and the fr^li two leaves, and from a 
good .shoot even a po^’tiolh of the third 
leaf as in; Fig. 14. < 

Bnt this third leaf should ifot be 
taken •at^ the second, plucking with 
bushes that have b^n low pnined, and 
rcqqifc to*grow, ' the ha^m indeed not 





being in the teking pfr the leaf iteelf^ 
•but in the license even to 'the pluokers 
to take mofe than the first two leaves 
and patti,^^ for the chances* 

• are that they will go far more reckless 
to work . if told that they may take the 
four (imi^luding the bud) than if they 
are restncted to three. But with high 
pruned bushes^ four^leaves can bp taken 
without •feai* after the first plucking 
is over. It should be remembered that 
the obtaining of the new wood depends 
very greatly on the jint plucking of 
the ^hooUy as after that crows-feet'^ 
form, Pig. 15, and no good wood that 
can be relied on to shoot well will, as , 
a rule, be got above these. JLt is always 
best to make sure of at least as much 
new wood as may be required ere* touch-* 
ing the shoot at all. 


In plucking it is always better ,to 
have an eye thus. Fig. 16, as this en- 
sures careful plucking and proper treat- 
ment of the shoots, and moreover very 
much assists the growth of the new 
shoot that will spring from it, as the 
coming bud«will be sheltered thereby, 
and will receive «moisture more aurely, 
^and iC the Ipwer leavesdof the shoot be 





plucked in this manner the shoot will 
multiply itself^ and much more leaf 
will be get than by the ordinary way 
of plucking which is generally as shewn 
Jin Pig. 17. 


^ Pig- 17. 

This will be seen by a reference to the sketches at foot^ 
P^g. 18 representing the shoot plucked as recommended and 
Fig. 19, the same shoot with the new ones springing. 


But' in actual praeticc while it is always best in plucking 
^to leave the bud so protected, and to encourage the growth 
of others, , 



it ^1 generally be found impossible to adhere, strictly to this 
principle, which will, when a heavy flush is on, be found^far too 
tedious a way to be practicable, or if it be insisted on, tbe leaf 
is alm^t mire to get old from the great length of time taien 
to pluclc in thistway*^ Nor, will it be* found jtossible in such 
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a ease, with probably a very large field of plnckers, to ensure, 
any strict adherence to' the plan. 

I consider* thkt if the metliod be enforced and its perform- 
ance ensured by incessant supervision during the first flushes * 
every useful end will be served, and after the young wood is 
^ade sure of and the shoots ar^ flushing vigorously, the maii^ 
consideration should be, as it will be in practice, to get the 
leaf " off” in time. 

I saw a pamphlet lately in which the gfeat advantages of 
this mode of plucking were shewn, 'and it was contended that 
by it the yield could be cnortnously increased, the rate of pro- 
gression being somewhat like thatf of the problem of the nails 
in the horse^s shoes. It was said that by this manner of 
plucking a new shoot was secured where it would otherwjse 
never have been obtained, that, it again would throw out 
others, which in their turn being similarly treated would pro- 
duce more, and so on, till the yield of a bush at the rate 
asserted would soon have been something fabulous. But in 
practice this will not be found to be ’anything like the case, * 
indeed it is obvious that if it were, the tea difficulty^^ would 
be overcome in a single season, and thereafter every planter 
would become a Monte Christo. • 

Indeed after the first offset the value of the plan is not in 
the production of an increased growth of shoots, (for these 
will be found to spring just as vifforously in the middle of the 
season, from the ordinary plucking,) but in the actual protec- 
tion of the shoot itself, and the great thing when the bush 4 s 
in full vigour and flushing fast is to get the leaf off. , 

This plan I hs^ve seen termed Mr. McMeekin^s, but I have 
knewn it practised in Assam for the last nine years, and 1 
have niyself, for the last seven years, or rince I first supervised 
plucking, always gone on the same principle. Whether the 
method indicated by me Mr. MeMeekin^s or not, I do not 
know, perhaps his is*different, but thei plan I have failed 
im knownVnd fell 6 wed iif As|a;n for yeare past. As 
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the alleged gre&t multiplication of shoots I can say that I 
have often tested the experiment in its entirety and found that 
the shoots produced after a few pluckings itf this progressive 
' style beoame very thin and needle-like, while the best shoots 
were always thrown out from places up or down the branch, 
they would not have been looked for; 
Fig. 20. '(The shoots referred to being 
marked dark). 


T have seen at many gardens this 
mode altogether disregarded, and 
indeed prohibite<l, and the yield could 
scarcely have been better, nevertheless 
I should give the preference to it, and 
certainly think it necessary at first. 

Pig*. 20., 

" When I was in Assam I saw a very novel way of ensuring 
the growth of the young shoots very successfully practised by 
a gentleman^ who was one of my assistants,* and who had to 
do all his plucking at the time with a set of indifferent and 
somewhat refractory imported coolies. He left the Pekoe bud 
. op every shoot for the first three times of plucking, »and the 
.result was so satisfactory that he ever afterwards adopted the 
plan in the first spring plucking. The woric required great 
care,, but the result was certain, and if the shoots, were found 
on inspection minm top-bud, the cooly was "cut" bis 
hazvtk The first two leaves alone were taken, or on a very 
, :good shoot: the first thiee, 4he shoot itself being quite unin- 
/jineedptad goi^ i»creasing, while tfew ones were rapidly 
thrown where, the Ivayes had, beeii iaken, tliai 
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evm the Pekoe bud did noV^waye {Kueh for^ivurd and develop 
tlie shoots but on tbe^cfontraiy^ opened and even became haicd 
ere. the leaf*eoifld ^ taken ofi* ;H;here was no danger of the 
shoot remaining ste^onary^ *as it would always shoot at the* 


I think that if ordinary care be exer- 
cised m the preliminary tipping there 
ne^ be no necessity for this lengthy 
and rather troublesome operation^ but 
it would be found a good plan in a 
similar case where there existed any 
doubt as to the carefulness of the 
pinchers* 

As to the cost of plucking^ the regu- 
lar established nirrikh is 7 sCers for* 
women and children ; (who are as a rule 
only employed)^ at which rate it cos*ts 
rather less than a rupee per maund if 
green leaf^ but for plucking by con- 
tract a pice per pound is generally paid which makes the cost 
per nmund Rupees 1-4. The planter had better not employ any 
oontr^tors until the shoots have attained the growth neces- 
sarily to secure the* young wood required^ nor should he even 
put his own coolies on any nfrrikh until then. The plucking 
baskets should always be made very wide in proportion to 
th^ breadthj and I think that a flat shallow shape would be 
an improvement on the deep basket now in use^ as the leaf 
would be less liable to heat^ although they would be awkward 
where the bushes were very thick; but at all events I 
think the baskets mi^t be maSlev without going to esdvemes^ 
mudi wider pr4)ortipBAtely d^han tkoy now ase. 


other points. Fig., 2^1. 

♦ '\ 
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Where separate plucking for sorts is done different gangs 
are employed, the Souchong leaf pluckers follomng those 
taking off the Pekoe bud aifd leaf, and so on.' The mode of 
plucking is the same as the ordinary style, a small leaf being, 
properly, left. Of course this latter style of plucking is much 
more expensive than when all the leaves of the various rforts 
are taken at one time. 

Manufacture. 

0 

In commencing ray remarks under this heading I do not 
ivrish to discourse upon the properties known as theine, tan- 
nin, &c., appertaining to tea, as I think this is not the place 
wherein to df> so, and indeed I know little or nothing about 
th^ attributes assigned to the article by science. 

It undoubtedly desirable that the planter should possess 
as much knowledge as can be acquired about that which it 
is his avocation to produce, but any scientific knowledge 
is not likely to help him greatly in producing it, for he has 
"very little free choine iu the matter, nor, if he be wise, will 
he desire it. Tea being a marketable article has to be made 
to suit the tastes of the buyers, and the interpreters of those 
Wants are, at present, the tea brokers. The dictum of his 
broker must, as a rule, be followed by the grower with, I 
may say, a blind obedience, for, generally, it is impossible 
' to divine reasons, or assign the causes for their requisitions. 
The chief point is to know how to meet the broker^s wishes, 
an^ as those are very variable, the method of man«ifacture 
follows a rather deviating course. With regard to black 
• tea generally, the leading characteristic requisites are, how- 
ever, pretty well fixed, and uniyerally known to all connected 
with tea planting. These are,/r^i^, a ckong flavored liquor or, 
as it is termed in trade parlance, water , and a deep red, 
clear colour to the same, as these requisites secured, the tea is 
sure V> be, in the isiain, good. The manner of making 
black is this^^^'The Ic^f^ when; brought ia from the gar- 
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Section of licaf Shed sJtewing the vrangem^t of machans, scale l^lach- 
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den IS spread out overnight, very thinly, in Withering sheds : 
when flaccid it is rolled, and after panning, it is dried off 
over charcoal' fires. • * 

To take these processes in "detail, we must commence first 
with that of withering. This is best accomplished on round 
bamboo trays or challonees. I think leaf ‘^withers on them 
much more rapidly than^wdien spread on the matted floor of 
the shed or strewn in machans. But the great want usually 
in the manufacturing bu^ time is space* to spread .the leaf 
on, and any place at all sui fable is used for the purpose. 
Matted miichans and floor? is a cheaper arrangement than 
dependence on trays entirely, though the more of the latter 
there are the better. Leaf that can be withered without 
sunning, will produce Htrongcr flavored tea ; these will be got 
from leaf witheivd in the sun, and it can seldom be withered 
well and effectually in the former manner Unless on trays, ^ 
and these admit tlie action of air so thoroughly to the leaf, and 
their construction is such as to forbid any thick spreading. 
It is seldom, however, that sun-withering can be quite dis-* 
pensed with, and the sunning intervals between showers are 
usually eagerly taken advantage of. ^ But it is always best 
to endeavour to have the withering done in the shade, if pos- 
sible, and to put the leaf in the sun only when very rainy 
nights prevent the other plan. Leaf that is not thoroughly 
. fit fo]^ rolling can be immediately detected by breakage when 
under the hand, and generally by grasping it gently. In 
very continuous rainy weather, when the sun may notdie 
visible for days, and the atmosphere is heavy, with moisture, 
withering is alnJost impossible, and there arc two choices open 
eittier to work u]p the unwithe^ed leaf or to dry it artificially. 
An extreme degree of breakage is sure to attend the first me- 
thod, Ifut the tea will, though broken, be of as good intrinsic 
quality as that made from well-withered leaf, which will not 
be the case with tea* made in* the laiter way. ChaitoaLis 
genially use&^r the purpose stud it has the effect of discolour- 
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iug the kaf and; consequently^ the tea^ this beings disagreeiibly 

perceptible in the commoner §orts, while the flat open leaf 

instead of being red as in the ‘ordinary way^ turns out yellow and 

is almost worthless in consequende. The flavour^ moreover, is in 

no way so good ; but as the finer varieties are not affected so 

greatly, and ^ the loss in broken tea is excessive when the 

leaf is worked up unwithered, the general practice is to wither 

over the charcoal, although I think that this should only be 

done w|icu there is a large quantity of wet leaf coming in 

during a period of continuous rainy weather, and then to as 

little an extent as possible. A very good plan that I have 

tried is to have a machan over the charcoal fires above the 

dhools, say ten or twelve feet high from the floor, and well 

supported. It should extend from one side of the tea-house 

to the other, and will be found very handy for aiding the 

, withering leaf in rainy weather, as the steady upward heat 

effects this. This method is open to the charge of danger 

through fire, and I cannot gainsay it. The danger would be 

‘ in a dhool accidentally catching fire and blazing up, in which 

case the machan would be sure to go too, but I consider that 
( 

there is no danger wha^ver from the charcoal choolas as they 
are too far below it, and they are generally kept very carefully. 
A machine invented by Mr. Dickenson professes to wither 
leaf as well as dry tea, and I should think from what 1 have 
seen of it, that it would do so pretty well. The leaf is^plaeed 
in trays in drawers and hot air is driven through them by a 
• fan which is worked by a gin and bullock* or by hand; Whe- 
ther this machine be good for t'he desiccation of tea or not, 
I cannot say, and it does not seem to h^^ve* come into any 
general use, but I should think it would be well worthy of a 
trial for withering leaf It bums very little wood^ costs little> 
and does not take up great space* ^ 

^ In rolling the leaf ^0 seers ^is the assumed nirrikh, bat it 
is ratttei ah excmve one, ahd it is better, unless the lehf be 
very fine and wdl withered, t4 allow' fifve mitt ^ 
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maunds. A rough mat should be avoided/ as it Avill break 
and cut the leaf greatly, aud if the mat is of bamboo, it can- 
not well be t*oo 'fine or smooth. •In Upper Assam reed mats, 
known as uetal paWes, are used sometimes, and they are very* 
suitable. I believe tiiat cai^vas is employed at some . gardens 
in Caebar, and I should think.it would ansl<^er*very well, bu^ 

I have never seen it tried* myself. In rolling, the pressure 
should not be great, nor should it* be downwards on the leaf, 
as many tea rollers appear to have tlie theory, judging from 
their practice. It should be sent forwards from the operator 
in as continuous a roll as ciiln be given, the hands being usd 
alternately, one to roll, the other steady to guide the leaf, 
the pushing hand when at arm^s length being turned to the 
extreme front of the mass of leaf to draw it back again, when 
the other hand pushes, aud so on alternately. After this first 
rolling of the leaf it is generally squeezed into balls, which ^ 
are of a size a little larger than can be grasped by.both hands 
together. Some do not do this, but I think it certainly tends 
to fix the twist of the leaf and for that reason shc^uld be* 
followed. These balls are set on trays in two layers and 
allowed to remain till* of a sort of salmon colour, or of*a 
light reddish brown, when the leaf should be carefully disen- 
tangled, and any knots separated, and the leaf is then fit for 
panning. 

Thjs latter operaf ion is discontinued at many factories, and 
the leaf after being untwisted is carefully rolled again, and 
dried over the cliarcoal fires, generally right off at one firing 
when this plan is adopted. But 1 consider that as a rule one 
panning is desitable. The old plan was to give two. The 
fimi in a pan at a brisk heat, and the second at a lower 
degree. A gentleman belonging to the firm of Messrs. 
Mora» and Co., the Brokers, having, however, visited Assam, 
and noted the various processes, recommended that panning 
should be dispensed iXrith as being unngseessary, and hissadvica 
whc|^ I left*Alsam-wafe bekig* v63^, widely followed. But X 
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beliey© there is very little to choose between panned tea 'and 
unpanned^' and I think that the better plan is to give a pan- 
ning in a moderate degree of heat and to do it rather slowly. 

* The leaf should never be allowed to ferment too long, a weak 
liquor is the result of its lying top long after the first rolling, 
]^yhile the sooner it is panned or fired off, after becoming red, 
tie krtaier will tie favor of thejm be. 

Panning stoves are made at* most places of clayey earth, 
which* after being worked up with water is .allowed to‘ stiffen ‘ 
and then is cut to the desired *shape, but I would suggest as 
2n improvement to those still following this plan, the use of 
hntcha bricks, and the building of the stoves of kuicha^pucka. 
Abundance of good clayey earth is generally to be found 
soipewhere at most factories, and any earth that will do for 
the formation of stoves in the old way will serve for very 
good kutcha bricks. No lime is necessary, but simply the 
same sort of earth made to the consistency of mortar with 
water and plastered between the sun-dried bricks. The edges 
*of the fire-place and the key of the arch of the stove should 
be of pucka brick, at least it will be better to have it so. 

‘ After panning, or after the second rolling in the unpanning 
Inethod, the leaf is dried off immediately in both cases as far 
as pr^ticable ; but the leaf that cannot be quickly done off 
should be spread out very thinly, as it is apt to sour in this . 
stage. Bright fires should never be used in the choolas^ but 
they should always have a slight sprinkling of ashes and the 
.dhffOls or drums should be frequently remqved. It is general- 
ly^ impracticable to thoroughly dry off* the tea at one firing, 

• and accordingly it is usually lift over night half-dried. It is 
better, I consider, to leave it rather soft in this stage tl^an 
crisp, and it should not be spread out thicker than two inches. 

In the morning the process is finished by the final drying of 
the tea. . 

* Great care should b(^ taken ^that the jJanned tea is not ikt 
too long before k is put pver tiic choolas, as it drill certainly 
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go ^nr, in fact at no stage is it so. apt to become eour tea^ 
and over-fermcntatioa* in the green or unpanned state is not 
so harmful aS*ex?cessive delay aftesr panning. ^ 

This is the usual mode of making black tea, and it will be 
found the best. The* planter should satisfy himself by the 
look of the tea in the leaf as to its outwardf appearance, and^ 
he will be able to judge whether it has been properly manipu- 
lated ; and it would be well if lie were day by day to test its 
quality Of liquor by having a little of it in’fused in the pots 
and cups used by the brokers. ’TheSe are of white China and 
may be obtained best through the good offices of a broker.' 
They are not easily got in Calcutta. The time for infusion is 
five minutes, and a weight equal to that of a six-penny piece 
is employed. If the tea turns out of a deep rich red coloqr, 
a ruby sort of hue in fact, and if the infused leaves are of a 
bright light brown, it may be safely concluded that the tea, 
as at present required, is of good quality. Should ^he infused 
leaves be mixed with black ones it is a sign that the tea has 
been burnt, and on these evidences the planter, without know- 
ing anything of "pungent" flavors, "malty burnts," "full 
but ra-flat," or such like technicalities of the palates of the 
trade, may form very sound conclusions as to the quality of* 
his produce. And I consider that every planter should make 
it part of his day^s business to taste his tea once at least. A 
small sample could be regularly prepared for him by his tea- 
house sirdar, and having the weights, cups, &c., together with 
a kettle* always kept on the tearhouse, the whole opcraticui 
would be accomplished easily m ten minutes wliile there would , 
bfe the satisfaction of knowing mth much accuracy what was 
beiBg made ; and when, we coiisider the fact that sometimes 
very superior looking teas for leaf, water'^ very badly, and 
the look of the leaf is not by any means a proper test of the 
quality of the tea, this testing shotdd be looked on as an impe- 
r&tSre- duty to be donS as much as a mtter of course^ aS thO 
of the*glrdeh and teap^hOosa^e made. • 
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There are other ways of manufacturing black tea than 
detailed^ but widely different methods' jare seldom followed^ 
and other processes are usually*^ merely variatioiis of the one 
'general plan. 

The following is a Cachar syste^^ and. it produces very fine 
silvery Pekoe but it has the disadvantage of requiring 
a good deal of tedious manual labour more than should be 
really required in black tea'maniifacture. 

The leaf must be elapped with the hands. One man 
does two seers^ for 15 to SO minutes^ and when the leaf is 
ready it will be found to be very aticky. 

— Heap it up for fermentation on a dhalla or tray 
covered with a wet cloth: about 10 seers should be so placed 
on one tray, and the cloth should not be well wrung before- 
hand, .in fact not wet, but damp, 

3rd , — Ferment the leaf for one-and-half hours, turning it 
‘ over occasionally. 

" 4!tA , — Roll the leaf and roast on a slow pan. 

• 5^^.-r-Expose in* the sun or, if it should be rainy weather, 
spread the rolled leaf out in the tea-house — ^if in the sun, for 
T5 minutes, if in the tea-house, for about an hour. The tea 
must not be allowed to' get too dry during the process, or it 
will break in the second roasting. 

6t&, — ^If possible, now, place the tea in the shade for three 
quarters of an hour. 

N, jff. — ^In the foregoing process, numbered as 5, tfie tea 
must be turned over twice or thrice, 

7ii . — Boast ag:aia and roll. • 

possible, again expose the tea in the sun, and dry 
afterwards over the charcoal fires, if not, then deasicatein |h0 
ordinary manner. 

This plan as will be seen involves a good deal of cqjre and 
the labour is greater than ip. the usual way. I do not think, 
hn th^ 'whole, that tl^ere is, dny thing •'extraordinary in the 
quality *of the igA manu&ejiured »thu8 ^ contpeosate for the 
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extfa trouble \ and there is very much more* danger of mat- 
ters going wrong. However ^ very fine fiavored tea is the . 
result if the process be rightly*calried through^ and the Pekoe 
tips are very silvery^ * 

For those who prefer golden Pekoe ends (which the trade 
however do no class so high as the other) tlfe b*est thing is tc> 
use pretty brisk charcoal ,fiites,*jmd ferment a little more than 
is usual. 

. * • • 

Oolong is made in the fallowing way !— , 

The leaf when brought in is 'placed, as for green tea, about 
a foot thick over night, and*next morning is bound up tightly 
between bamboo mats until well heated. When unbound, the 
heat of the leaf should be great, so much so as to render it 
impossible to retain the hand among it long if thrust in, and 
it should be red colored, in a state of incipient fermenfation, 
and it is then roasted in a brisk pan and well rolled. After this , 
it is exposed in the sun until it dries to a degree that renders 
it blackish in hue and sticky to the touch. It is then worked 
in the pan as follows: — ^the pan is that used for facing green * 
tea, being shallower and more perpendicularly set than the 
black tea roasting pan. Fully a maund of leaf is placed^ 
in each pau^ and the mass is pushed upwards and* 
over by the tea-makers for about an hour and-a-half. This 
labour is very trying, and two men are often needed. The 
weigl^t of the leaf is considerable, and so, gradually, is its 
heat. After coming from the pan it is desiccated as ordinary 
black tea over charcoal, and becomes quite black as regards 
the finer leaf, the coarser leaves being of a yellowish colour. 
The flavor is vety much like that of Indian green tea. As will 
be*seen from the’ foregoing deqpription the labour is greater 
than in black tea making, and now-a-days this description is 
never made save for private drinking, as it is disliked and 
condemned by the Calcutta brokers, and I believe by those 
in London too, although a very good and true Oo]o&g tea 
can J3e made* in the above wa/. 
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To make green tea the leaf should be worked as sootf a? 
possible after being plucked. In practice some hours must 
elapse^ necessarily^ and leaf gathered in the afternoon must lie 
over till the following morning ; but there can be no doubt 
that the fresher the leaf the brisker and more pungent will the 
flavor of the tea be, the difference between tea made from 
leaf immediately after plucking and that which has lain over 
for a night being very perceptible, and greatly in favor of 
the former. The fresh green-leaf being brought in, is, with- 
out any withering or any preparation, thrown into a hot pan 
(much hotter than that used for black tea) and briskly stirred 
about for a couple of minutes or thereabouts, during which 
time it emits a great deal of steam and crackles noisely. It 
is then rolled quickly on the tables, and being perfectly flaccid, 
the leaf takes on a capital twist in a rolling of two or three 
minutes. Afterwards the tea is exposed to the sun until it 
becomes sticky and dark coloured, and, then is worked off in 
the facing pans like Oolong, and, generally, immediately 
after this, it is fillfed into ‘long narrow bags and compressed 
till the maHind of tea inside is almost, to outside handling, as 
i^6lid as wood. This is done by twisting the end of the bag 
by a stick, screw fashion. The tea is thus left all night, 
and when taken out next morning, all the larger leaf wilf 
be found to be very round and well twisted. The tea is, at ihiaf 
stage of a brownish-black color, with the open leaves of a 
dark yellow, as those of Oolong, To produce the green 
color, no pigments or coloring matter of any kind are used. 
This is brought out in the facing pans, into each of which 
ten (10) pounds of tea are placed, and worked rapidly from 
right to left in the pans which is at a moderate bent, by^ 
tea-naaker. An hour, or an hour and-a-hairs w'ork at tins will 
change the tea from a blackish, half-open roundish l0af, to 
a dull grey, closely twisted leaf, the better done leaves being 
lomelbing like shot jin form. This ‘process being aglSii 
repeated prior to packing^ t)ie bea becoijaes a bright grayisl^ 
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color with a very closely twisted leaf, and it is then 
as it comes from the pan boxed off. 

Bamboo sieves are used for Jho separation of the various 
qualities, which according to* precedence of class are Young • 
Hyson, Hyson, No. f Guni^oi^der, No. 2 Gunpowder, Imperial, 
and lastly the dusts. ^ The reason for using Sieves of bamboo 
is the brittleness of the teoiaqd its tendency to go to dus4 
as compared with black. * * * 

It will be seen that the process of green tea making is 
much more laborious than that«of black, and it has the dis* 
advantage of losing gteatly^as compared with the latter. ^ 
As a rule the proportion of tea to leaf is one-fourth as in 
black tea, but the loss by first and second coloring is seldom 
or never less than nine per cent. By some ^^bagging*^^ is being 
discontinued, that is the tea is made without the bags .being 
used, but the loss is on the green leaf, much the same 
in the end. Young Hyson and Hyson should be longish in 
the leaf and curly. For Gunpowders, the rounder and more 
shot-like the better. The test of liquor is that it should be * 
of a pale bright yellow^ with the infused leaves of a bright 
pea-green color — granted these, and the tea is sure to Ife 
good. * ^ j 

The facing 'pans I would observe are usually built on the 
plan of four to a stove, two on each side, and the fire-place 
at the end, thus. Figs. 22, 23, and I would recommend a trial 
of thu5 plan to Assam planters for their black-tea roasting-pans, 
as wher^ several of these have to be used on large gardens 
I feel sure they could effect a 'considerable saving of fire-wood, 
certainly, as regards the ^lan of one pan to one stove 50 
pej cent. ; and if a plate of sheet iron be fixed across the 
mouth of the fire-place, say for one-third of the distance 
from tjie top of it, it will be found that the stove will draw 
better, and burn less wood. Tbe stove should as a rule be 
mSde of kutoha. brick:« — these, hnswer ^for the purpose^ eveti 
better than pfudka briqks, lare much mor:^ easily* worked 
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with than a mads of clay. 

The bare cost of manufacture is easily calculated. It is 
generally taken at the rate of a man for every ' 20 seers of 

* green leaf, but as I said in commencing this subject, that 
is a full nirrikli and cannot be strictly vVorked to in practice, 
,^as the out-tiii'n df tea from the quantity of leaf rolled to 
make it is just about one-fourth, the, produce of 20 seers of 
leaf would be 5 seers of tea, or ten pounds for one man^s 
work, which is at ‘the proportion of eight men to the maund 
of tea ; but if we take niiie mfen we shall be much nearer the 
hiark, and neither err much on thb side of extravagance nor 
of undue exaction. 

Assuming that a tea maker^s wages are six rupees per 
mensem, then the wages of nine men for a day would be say 
1-12-9, which is what tea, so far as the bare manufacture 
^ goes, can be produced at, and working at the strict nirrikh, 
the amounij per maund would be Rs. 1-9-7 or very nearly 
four pies per pound (at the former rate a little over that). 

* In assigning the nirrikh for green tea manufacture, the 
same rate is usually given as for black, but nine men to the 
maund of manufactured, is the number that in practice will 
be generally needed, and the cost of the two succeeding 
facings will amount to certainly one pie per pound more, or 
fully five pies per pound. But as regards black tea, manu- 
facture is being done by the machinery now coming into 
use at a cost not exceeding one-fourtli of the above figure ; 

. th<^ machine invented and patented by Mr^ Kinmond «produc- 
» Jng tea ready for final firing at* 6 annas per maund, or less 
than one pie per pound, witness this testification from the. 
Assam Company's Superintendents. ^ 

Nazeerah, May, 1868. 

To J. EmuoND, Esq. 

< 

Sir,--W e the undersigned* have pleabure in testifying .that 
yofur lea2f«rolling. machine, is, in* our opinion, a 'snbcess. ^ 
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Tiat it is capable, when driven by a small ^ H. P. Enginci 
of rolling 40 maun(|s of green leaf in a day's woit of from 
8i to 9 houiss. • , 

That it gives a better twist to the tea, with smaller pro- • 
portion of broken leA^^ tlian^can practically be obtained by 
hand-rolling, when leaf in any quantity has to he worked off. 

That the cost of rolling maunds of green leaf daily for^ 
a month of thirty days is as follows : — 

• . Rs. As. P. 

Engine Driver (say)* ... 25 0 *0 

Six cooliesj at Rupees 9 36 0 0 

Twenty seers oil, at Rupees 13 ... 680 

800 maunds fire-wood, at Annas 2 ... 87 8 0 

Five seers grease for Engine, at Rs. 10 14 0 

Five seers jute, at Annas 2 ... ... 0 10 Q 

Six yards canvas, at Rupee 1 ... ^ 6 0 0 

Proportion of labour for repairs ... 1 4 0 

Rs. 114 2 .0 

That is about 6 annas per maund of tea ready for final 
firing, as compared with the cost of the same work by hand-^ 
rolling, viz.j ’ Rupee 1-9-7 per maund, or wages of eighty 
men at Rupees 6 per month. Rupees 480. 

(Sd.) John Phillips. 

„ P. H. B, Severin. 

^ „ A. B. Fisher. 

• ,, Walter H. Bennett. 

This machine of Mr. Kinmdhd's has been in use for three 
manu&cturing seasons, and is being very generally adopted 
in As5am, Cachar, and Darjeeling. I believe that about 200 
pdir of plates have been at work in *1870, and it is un^oubt# 
edly proving* itself a real ^sayer «of labour,^ and that in a 
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great degree. 

The>^0^a9 operandi is that the leaf is rolled between two 
large metal plates^ the effect ' of the motion being nearly 
identical to that of haud-rbllingj while the machine can be 
worked either by steam power or^by bullock or pony. There 
is also a smaller size which can be worked by hand by two 
men^ and this is capable of rolling a maund of leaf a day. 
A machine with two pair of plates will roll twenty maunds 
of leaf a day^ while one with four plates will do double that 
quantity. The weight of the . machine is, for every parr of 
plates^ about 8 maunds, and the erection of it is a very simple 
matter. The size of a 4 pair plated madhine is about 16 
feet long, 5 feet broad, and 4 feet 6 inches high, and half that 
size for one with two pair of plates. 

^'here can be no doubt as to the really important degree 
to which the n^aehine saves manual labour. The patenter 
puts the saving at four^fifths, and it certainly does save 
three-fourths assuredly, and at the reduced rates it will soon 
save its. own cost. - The two pair plates machine is estimated 
to save the labour of thirty men daily — now, their wages at 
Bupees 5 per mensem, amount to Rupees 150 per mensem, 
T^hich for the season is Bupess 1,200, and the reduced price 
of the machine is Rupees 80, so that would shew it in a most 
favourable light, were its great utility and economy not al- 
ready so generally admitted. 

A hand engine 1 consider a perfect boon for a small gar- 
den, or for a garden in its first years of manufacturing. The 
cosVofthis^, complete. Rupees 45. As already mentioned, 
^ mth. two men it can roll seven maiunds of leaf per diem. 

In practice it is generally found best to give the ledf, a 
jfen&ihing by the hand, and it must be made lip into balls, 
fte., l^^tfae sazne means, but very little perfecting of the twist 
IB needed, four men per table being sufficient for both require- 
meiits^ aaad for picking out open leaves, &c. This would 
neeesi^te tha of 18 «mexi af large nietchine. 
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lilen for each pair of plates and 2 ixf attend to the 
needed, besides the Engineer, in all 19 men, 
which is at a*fiigher scale than quoted in the testimonial of 
the Assam Co/s managers, as they only allow for seven men. 
With these 19 men liowevei^as much thoroughly good work, 
i, e., as much leaf rolled as perfectly as if entirely done by^ 
hand, can be done as by SO men rolling by hand, and this 
fact should need no further comment. 

It must not be^ forgottep that the machine does nothing 
toward the desiccation of the leaf, that must be done by tea 
makers as before (unless a Dickenson^s machine be used) and* 
if, therefore 20 seers of leaf per man be taken as the standard 
nirrikh of work from withering up to the final desiccation, the 
amount of saving must be considered as less. Tlius a large 
size machine with 18 or 19 men will, according to the*fqre- 
going statement, accomplish as much as *80 men will, ^ 
but if these eighty men are supposed to finish the process 
of manufacture, they will do more than the machine will, for 
to complete the task at least from 10’ to a dozen mor«? men ‘ 
will be needed after the machine has performed its part. But 
even then the saving would be very great, 81 men 
doing the work of 80 j but there are no real grounds for* 
making this depreciation, as 80 men would never do 
the work in so good a manner, and as I have said before 9 
men pgr maund of manufactured tea is the number that in 
practice it is found as a rule necessary 'to allow, and some- 
times more when circumstances are unfavourable, and the 
merits of the machine rest as before. , • 

I have seen tile engine of the machine ingeniously adapted 
by friend of a ^mechanical tiyn, to a small saw-mill in t];ie 
cold weather, and very good work it made. The frame-work 
of the laachine, levers, spindles, cranks, &c., are all of mal- 
leable iron, so there, is little fear "bf, breakage, and no piece^ 
is heavier than can be*carried by four men. The priceiS aa 
follows • 
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£. 

A machine with 2 pair of plates to roll 20 mds. leaf per day 80 


Ditto „ 3 pair * „ 30 ’ 

' ditto . . 

. 120 

Ditto „ 4 ditto „ . 40 

ditto . . 

. 160 

Hand machine complete .^. .kI' 

... 

. 45 

^3 H. P. Engine *^apted for wood fuel^ 

... ». 

. 80 

2 H. P. dUtOi 

... , , 

63 

Bullock or poney gearing" 

... .. 

18 


, Duplicate^ 

Rs. As. P. 

Mitre wheels, per pair ... ... 6 0 0 

Cranks^ per set of three ... ... 1 5 0 0 

Main shaft plummer blocks ... ... 4 8 0 

‘ Double bearings for large cranks ... 4 0 0 

Ditto ditto small cranks ... 8 8 0 

Cup for the bottom ends of the crank ... 1 8 0 

Tliere is*a machine by Mr. Dickenson, but its pretensions 
are very humble, .and it is not supposed to do more than 
render the leaf fitted for hand-rolling. It consists of a large 
Ijox which works on rollers and is filled with heavy stones, 
and this operating on the leaf, which I think is first put into 
Hpunny bags, is said to lessen the after labour consider- 
ably, but I have never seen it used anywhere. 

There is, I believe, a rolling table y the invention of Mr. 
Meekin of Cachar. It costs only Rs. 150, and it is said that 
it can be made by country carpenters, but I have not seen it 
w&rkiug and cannot therefore say anything about it. * 

For the desiccation of tea, several attempts have been m^e 
at various periods to supersede the use of charcoal, but none 
Has been attended with any roal success. If charcoal could 
be dispensed with, I fancy every one who has anything to do 
vith the enterprise would rejoice^ for it is expensive tS,> make, 
and .wood is yearly * becoming schreer.^ 'Whether the use of 
charcoal is indispensalfie or not is a point that(. seems never to 
Have been decided. I haVe,' like many dthers I da^e say, Sie^rd 
remarks to the effect that the Hr me Vade*’ asserted charcoal 
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bul5*whd,t the foundation for the assertions were I have never 
been able to ascertain*, nor how charcoal peculiarly aflPected 
the leaf. Bcilb i have never yet* seen tea dried otherwise so 
good as that done by charcoal, and some musters that I tasted* 
last season, (which were pr^^pared very carefully by neigh 
hour of great experie*ice) made in pans only, "were certainljf 
in no way comparable with ordinarj'^ tea. The leaf was not 
so good in appearance^ and the liquor was relatively very 
'iniieh worse than the leaf, and althoug^h n6t at all burnt, had 
a most peculiar flavour such* as \vould probably be classed 
by the trade flat and odd.*' The substitute for charcoal * 
far as I am aware remains yet to be discovered, and the pre- 
sent consideration is how to burn it cheaply and most effec- 
tually. I imagine I am not wrong in supposing that those 
in charge of gardens will agree with me that charcoal mak- 
ing is one of the most uiisatisfac*tory brauoiies of the work 
pertaining to a factory, if uot the most unsatisfactoiy beyond 
comparison. 

It is generally novv-a-days carried’ on necessarily at* remote* 
parts of an estate, often far in the forest, and is not therefore 
under any steady supervision, and although the nirrikh can of 
course be ascertained by weighing the charcoal as it is brought 
in, and paying the men accordingly, it will be often found 
that, if the coolies wages have to be regulated at the rate of 
4 aniyis, say, per mauiid, very often they will get far below 
their Usual wages, much of course to their discontent ; and in 
such cases, unless direct negligeuce can be proved, it is diflSqulfc 
to cut" their pay with feelings of satisfaction, for undoubt- 
edly they have to deal with many difficulties in their work as 
one any who has made charcoal under varying conditions 
will allow, and they are probably isolated from their lines for 
the wljole week which naturally makes them more aggrieved 
at scrimp remuneration. Even when a gang is working well 
by results the wastd" of wood is soir^ptimes deplorabk, miA. 
yet 4 )ne hardly *kuowsk how4io*cha<5k;it. I have known plaa* 
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ters make the most wonderful declarations as to what 

could get 'done in the way of eharcoal-making — they only 

paid an anna a maiind or something like tliaij but 1 had 

"always believed that there was some entire misconception, 

and generally planters will be foiyid to adhait that their char^ 

^oal costs far mbre than it ought to” ^nd that they cannot 

practically mend matters. By .far the best way is to get it 

burnt by contract, but that is' not easily done now-a-days. 

I think some more assured method will soon have to be found 
* » • 

out as wood becomes even more difiBcuIt to obtain. In Europe 
diarcoal is burnt so carefully, especially at the gunpowder 
manufactories, that not a grain is lost, but all goes to the 
designed end without waste, and the way in which it is made 
in iron cylinders at the Government Factories is wonderfully 
careful and exact, although very costly and unsuited for a 
tea factory. The present kutcha^^ plan could surely be im- 
proved on somehow. We have little need of charcoal in this 
district, as it does not enter into the processes of green tea 
'manufacture, save ’at rare occasions, but should we take to 
black tea manufacture as the principal part of our business, I 
shall certainly endeavour by experiment to avoid the waste of 
wood, and to work with greater certainty of result, — that 
accomplished, the question of economy is settled, for it is the 
failure to bum properly all the wood that is cut which causes 
the waste of material and the profitless employment of the 
men. How would it do to have fixed places fof charcoal 
. buiming and cart the wood to them insteacjl of working in the 
ordinary wandering fashion ? Where hackeries can penetrate 
, the forests to the charcoal pits they could as easily bring, woodi 
from the forests to fixed spots, say close to the tefi-house, and 
the difference between the cost of cartage of wood and that 
of charcoal would be more then made up, I believe, ^y the 
constant efficient supervision. Might not the pits be made 
of puoka brick with st^s leading down*to them at each end, 
and at each endcof the tf€fQch*whiclr \^ould be ^ander thp pit 
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for iir might there not be a grating of iron which could be 
closed at the proper time by an iron door ? 

Only such*w(K)d as would be piled above the pit would then 
have to be plastered over with earth, &c., and the trench* 
under the brick-floot would *lje kept free for the primary circu- 
lation of air, and coujd be properly closed aif th« exact period^ 
It is the continual falling in of earth and the choking of the 
apertures that results in the* frequent imperfect charring of 
ihe logs ; and again if these be left too long* open, as they often 
are in the present system, the contents of the originally huge 
rnaund of piled logs will tcfo often be found to have collapsed 
to the dimensions of a few baskets of small coal. 

How would it do to burn the logs in a brick chamber like 
a huge oven, having a suitable trench running the entire 
length at the bottom, with a door large enough to admit a 
man and to let large pieces of wood be put inside ? The wood 
might be carefully piled inside, and as it would gradually rise 
above any side door, the roof of the oven might be bisected 
by an opening running its entire Idngth, of about a •foot or* 
eighteen inches broad. This would allow of the upper part 
of the chamber being filled with small wood after the largbr 
pieces had reached so high as to render work inside impossible^ 
while it would also let the smoke and fire have free vent at 
first, and it could be closed afterwards, either by earth and 
clods being thrown on, or by a thick iron door of its own 
size which could be let fall when necessary. Small gratings 
could be made at the sides with doors. They would be useful 
in case of a difficulty in burhing at first and could be closed 
as needed.*^ This may be a quite impracticable plan, and I 

*The dimensions 'mig^ht be, say, iepgth 12 feet, breadth 8 feet, height 7 
feet. An iron door to be at one end nearly as high as the kiln or oven i&elf. 
The top to be open to the breadth of X8 inches for the entire length. This 
would nsceBsitate the erection of, say, four brick pillars inside to support the 
roof, ^is opening to have an iron door of its own length to be shut when 
ntoessary. Gratings or^oridees might be hmjle in the sides for the better cir- 
cmation of air, and a treiueh should rdn under the kiln (provided wjth doolk 
if thought nec(^sfg7 after earth would close them effectually) for tne same 
puriipse. 
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give it just as the idea has struck me. Tke experiment ixAght 
be worth trying^ and the thin^ might be shaped to something 
practical^ while as to expense, there will ftooii be scarcity 
' enough in some parts to justify the outlay of a little money 
in brick and iron. 

As the work is now done, burning in pits is seldom prac- 
tised, but the logs are piled up from the ground on a level 
place with a narrow trench underneath, and when this is finish- 
ed the whole is coi^’ered with brancl^es, leaves, &c. and then 
covered over with clods ‘'and • earth, which are sometimes 
l^lastered with mud and water. An opening is left at each 
end which is closed when it is thought that the (ire has 
got thoroughly alight, and the clods at first are thrown on 
rather lightly, as a rule, to ensure the whole lighting well. 
I have found that as good, if not a better, plan is to have all 
the men present* and logs ready, and after laying the founda- 
tions, to light the under-tender and then quickly pile up the 
logs.. In this way the certainty of the fire is established, and 
'•it gets fair hold throughout and after enough wood is on, the 
uehole can be safely covered up with earth without leaving 
any aperture at all. I have often made charcoal in this Way 
with very satisfactory results ; but the men must be nimble 
and sharp or the fire will bother them ; and a good sirdar 
should supervise, for if they are lazy the fire will gain, or 
come up so strongly as to prevent their finishing, buf this 
will never be the case if they work ordinarily well. 

Jn Assam, bamboo "dhools^^ (Fig. rare generally used 



Fig. 24. 


in preference to. the ordinary 
brick choolas, aflthough the new 
^charcoal economising choolas 
are fast superseding "both : 
these are great savers o:^ char- 
coal, but require much eare- 
i/ ful attention. The arrange- 
'msnt i^ precisely ^on the s^ine 
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principle as a cliest-of-draw-r 
ers — the drawers in* this case 
‘/being the trays holding the 
tea to be dried. Fig. 25^* 
The sides of the choola should 
be of pncka brick, and the 
door should on the inside \fo 
*linfed with tin. The lowest 
tray* should be at the of dinary 
• height from the fire and the 
upper ones at just sufficient di»- 
tances apart to admit of their 
easy removal. The positions 
of the trays vary with the 
progress of the desiccation. 

When the tea is ready for firing off over, the charcoal, it 
should be worked off as rapidly as possible, as it is more like** 
ly to turn sour at this stage than at any other time in the 
process. Delay in firing off is in my opinion much more the* 
cause of sourness than any over*fermentation previous to pan- 
ning, In proof of this take any tea that after panning, 
or, where panning is not done, a’fter the second rolling, 
has been allowed to lie long beyond the usual time : it will • 
be fot^nd to have a most disagreeable, noxious smell, which 
will pever leave the leaf, either after desiccation, when it will 
be as strongly perceptible from the dry tea as> from the undri- 
ed leaf| and the same colour will pervade the infusion. The 
heat from the choolas shoAld be gentle and equable, and 
should be tempred by asfies, &c., strewn “over the fires as^ 

occasion needs, • One tea-maker can look after 10 moorahs or 

• * ■ 

dhools. 

the manufacture is ou a large scale it is not possible 
t(j complete the d^iccatiou at one firing, nor dol believe it 
desirable to do this. * The tea should l^e half dried, and*finislf- 
fd «ff the a$x{ iporoin^g. Jt’mU*»jw»jrs be Jfetter to leave it 
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rather limp thair* crisp. It should feel when taken up ]ust 
half dried* in fact, and should have a sweet, pleasant smell. 
It should be now spread out on cloths to the depth of two 
'inches, and finally dried off on* the following morning, the 
operation commencing at break ^ of day. ‘ I have heard hot 
pewly-dried tea described as smelling lihq warih flat irons, and 
for good tea the description is by no means a bad one. 

It should be always remembered that the danger of burning 
is apt ‘ to occur solely during the process of desiccation, and 
that the nicest care and attention are needed throughout it. 
Before placing the tea away in the tins, &c., it is the safest 
plan to infuse^a sample, and tlie infused leaves will always 
shew whether any mischief has happened. If the tea is good 
the^ leaves will be of a bt-iglit coppery colour, salmon colour^^ 
is the name given by the trade. The presence of black leaves, 
or of leaves with black ends, will be proof that some of the 
*tea has been burnt. The liquor should be of a clear deep red. 

A muddy liquor, or a liquor with two shades or rings of 
‘Colour in it, never ’comes from a good tea, w'hich on the con- 
trary always gives a water of a uniform clearness. 

‘ Green Tea, as I have remarked before, should water a pale 
etraw colour, with the infused leaves of a bright pale pea 
' green. The practice that pretty generally prevails of bag- 
ging green tea in the cours?. of manufacture is in my opinion a 
bad one. Better Gunpoioder leaf, so far as make goes, un- 
doubtedly obtained in this way, as it fixes the twist better, 
renjlering the Gunpowder round and shotty^^ in appearance, 
but for this the penalty of a red liquor, and a eparse flavor 
. must be paid. A comparison of the liquor of the two methods 
of bagging and making without bags will effectually prove 
this, the difference being surprising, and with the same quali-^ 
ty of leaf the unbagged tea will give 2 annas more tha^ the 
bagged for superiority of liquor. 

* Ticking, 

The tea must Jbe freed pf' all red^ opei> leaf being Ixin^ 
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picked^ whieh operation should be done for 2* pies per pound 
with tea of average quality ; ^ry coarse tea will cost some- , 
times double this* figure, while on “the other hand fine tea will 
admit of a large nirrikh bein^ given and will cost less. The * 
small particles of red* leaf ^e alIow;ed to remain in .the tea 
until it has been divided by sifting when they ate fanned off, , 

In sifting, the finest quality of tea is takep out first and the 
lowest last, thui^ the rou^h tea i^ first put into the Pekoe 
sieve, which is worked till ajl the Pekoe falls through it, thal^ 
which remains on the top of the sieve is transferred to the 
Souchong sieve, ahd so on. 

The sizes generally used are for Orange Pehoe No. 10 or 
No. 15, for Pekoe No. 8, for Souchong No. 6, and for Congou 
No. 4, the tea remaining above No. 4 being termed Bohea. 
The numbers are however by no means regularly adhered to, • 
and tlie styles of classification are various : what tfome plan-' 
ters would class as Orange Pekoe others would call Pekoe, and , 
Pekoe-Souchong at some factories, will be of the quality of a 
good Pokoe, and at others as low in stamp as a middling 
Souchong. It is best to adhere to the regular classification^ 
however, as nothing is gained by over-classifying a tea, while 
the reputation of the grower is likely to suffer. On the other 
hand those who under class, and send up Souchong as Con- 
gous, ^c., can only do so from an ambition to get high figures 
for classes ; but the chances are that they will lose on the 
average. 

Man'Afacturing. 

The Taxidianemeter^^ is a really useful machine, and I 
always prefer using it to sifting in the old way. 

It ^parates most efficiently, and the sieves can be adjusted 
easily to produce teas of either •a rough or fine character. 

9 ^ 9*9 M 

The fauner blows oat*a good d^ of red leaf, &c., but nov 
so « 4 ^oieuU 7 %s*tf obyiitkl the* of fiutmng b, baud 

o 1 
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i^togeiiherj bat *tiie wparating powers of the machine are 
first-rate, and that being so no^ complaints can be made of it. 
Its-price in liondon f. o. b.'is<£17, and the ^tehtee, is I be* 
' Here a Mr. Jones of Fenchnrch Street, although they are to 
be had from any of the firms ^ Calculta who supply Tea 
tPlanters’ reqifirements. Three boys can work the machine 
Tory well, and the saving as cconpai^ with sieving by hand 
is considerable, and sufficient to repay the cost of the machine, 
and leaves its possessor the gainer, ip a very phort time. 

Green tea is generally separated by bamboo sieves, and they 
£uit better as the tea is much'brittler than black tea. 

After being divided into sorts the tea is next fanned. This 
wOrk is best done by women, the ordinary rice-fanners or 
"soops” being used. Care should be taken to see that no red 
• leaf is'lefi amo^ the fanned tea, and that no tea flies out 
with the fimnings ; it is often well to do these over again. 

. , • Mml diyinff. 

Before being packed the tea must be thoroughly dry. 
There is no actual necessity for its bang packed iot, but it 
usually is packed so. It is often as well to allow fine tea to 
cool ere compref^ing it in packing. 

Good sound tea does not require more than eight hours fir* 
ing. If there is any suspicion of dampness or mustineeB that 
is quite another matter. Such tea should never be packed 
. alone, but after being carefully fired shoujd be mixed with a 
much greater quantity of sound *tea. 

, Many planters fire their tea previous to packing for twenty- 
four hours, the object being to develope a peculiar aroma that 
it is asserted only comes after veiy long firing. As to this, 
any good tea after being over the charcoal for a few hoi^ will 
give a very fine aroma, and twenty-four hours is an unneces- 
iaty lung poiod. The^chancs^ are that'thetea never is fired 
actually *so long«as the am«pnt*of.heat it receive doring^tho, 



liigtfli under tbe charge of two 6t three tea-mak^ie is 
quite a matter of uneertaiiity. The main thing is’that the 
tea be dry, and it may be dried Wery well and economically by 
exposure for a few hours to a? strong sun on ti dry hot^ day* 
Some planters assert* that the^ prefer this mode to any. It 
certainly dries the te% very completely, but' only sound tea ^ 
should be SO treated. . . * 

The usual way of final firing is & place the tea about fpur 
' or five inches thick on a dholla or bamboo tray, which is* put 
on the top of a moorah,^ or (fig. ) placed over a 

carefully-tempeted charcoal fire. On the top of the teaanother^ 
dholla or tray is laid to cover it, and the drying commences. 
Some adopt another plan ; viz.y they fill up the top of the 
moorah^^ itself, a smull dholla being inserted in the moolah 
at the middle, thus , Fig. 26. 
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Sometimes a piece of hollow bam* 
boo is inserted to carry off* any smoke*, 
but generally a dholla is used to cover* 
the top of the moor ah ^ as in the 
other way. I do not approve of this 
latter method, or at least very much 
prefer the former. In all cases the tea 
should now and again be turned over. 


Thjtea when ready should be hot, crisp, and have a fra- 
grant smell. ^ • 

Other particulars df pUckin^I have.treated under th^ hesd? 

Sox-makhi^ wd i^acking. * 




I would men^ion^ ere concluding^ that there is anotheiF tea 
rolling niachine than those already noticed^ and of later in- 
vention. 1 have never seen and can only give the Paten- 
tee's statements. 

The machine is called a Pat^t Tea.Ilieaf-rolling Machine'^ 
and is by Mr* James N^son of^Cachar. 

It is stated to roll according to the different sizes^ as 
follows:— . • * 

• ‘ f Cost* »* 

No.'l. — 5 maunds gre^n le^af p£r hour oV 40 
^niaunds in 8 hours ... ^ . . . Rs. 600 

No, 3, — 10 maunds green leaf per hour or 

80 maunds in 8 hours... ... ... 3, 000 

No. 3. — 15 maunds green leaf per hour or 
120 maunds in 8 hours ... ... ,, 1^200 

No. 4. — 20 maunds green leaf per hour or 
160 maunds in 8 hours ... ... 1^500 

Machine Nos. 1 and 2 can be driven by 3 H. 

P. Engine, costing in Calcutta ... ... „ 800 

Ditto Nos. 3 and 4 can be driven by 6 H.P. 

Engine, costing in Calcutta ... ... „ 3,000 

It will be seen thab the machine is evidently meant for 
operations on a very extensive scale. 

1 understand that the tea is rolled in hags between plates ; 
that it can be made by any ordinary native carpenter; and 
that it was worked at Dooloo Tea Garden, Cachaf*, last 
year, and proved a decided success. A single plate’' machine 
is* said to occupy 6 feet square. « 

' The following memoranda are given by ^ the patentee as 
shewing the saving by using the machine. , 

Cost af rolling 40 maunds lea/ per day or 8,800 maunde" 
in the season by hand* 


:8>80$ imrands at Si iqeti peamatmd s=''2>8^00 at 

8 annaa per day • ' f... , ‘ * ... 4,1S5 



CMvaiion and mamfa^iinre of Tea in India^ 401 

Coet of rolling 8^800 maunde of leaf per ruachine^ 

. Rs. 

8^800 xnaundTs at 2 men to S maunds leaf 

= 6^866 men^ at S annas •per day ... 1^100 

550 bags at 6 annab^ach <yr 1 anna 6 pies 
per maund of mai^nfactur^ tea • 206. 

Engine driver for 8 months^ at Rs. 15 per 
month ... * * ... 120 

Oil and Jute ... ... * •... 50 * 

Fuel ... ... •... • ... 300* 


Firet year. 

Cost of Engine and Belting 
Ditto No. 1 Machine 
Royalty 


1,776 


Rs. 

900 

eoff 

350 . 

1,750 

’ 3,526* 


Saving by machine . . . 599 


Second and subsequent years. 

^ Rs. 

Cost of rolling by hand on 8,800 maunds leaf as above 4,125 

, , Rs. 

■ • 

Cost of rolling by machine on 8,800 maunds 
leaf including labor, boyl, & 0 ., as above . 1,778 
Royalty *• ... ... ... 100 

Weaib and Tear ... *... ... 100 

1,976 


— 

, 2,149 


Saving hy machine... 
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Afil I have said before I cafi only give thjsse figured as fisee 
them^ and I have no knowledge of their correctness, never 
having seen the machine wqrk*|ng. No. 1 machine can, it is 
• said, bh driven by bullocks. 

Prom the above figures, however, it vtosild appeal that the 
machine works afr a much greatef cost than Mr. Kinmond^ 
its to roll 8,800 maunds of leaf wh;ch we may consider equi- 
valent to a, 200 maunds of 'mahtkfactured tea, costs Rs. 1,976, 
or even deducting ^^weatand tear" Rs. 1,876, which is at 
thirteen annas and seven pies par maund of manufactured tea; 
and although this is a saving, apparently, of a hundred per 
cent, of manual labour, it is double the cost of rolling by 
Kinmond^s machine which rolls at between six and seven 
annas per maund of tea. 

Box-malcing and VacTcing, 

^ The planter will as a rule, always find it better to purchase 
his boxes than to make them at the factory provided he can 
get a good article. I believe that although by this plan he 
*inay apparently pay more, he will in reality save a good deal ; 
and at all events he will know exactly what his boxes cost 
him, which, with a number of sawyers and carpenters to keep 
hp as he will have if he makes his own, I believe he very 
' fr^uently does not know. Anyhow, it has been the gene* 
ral custom throughout Assam for several years to purchase 
boxes in preference to making them, one great reason being 
.the scarcity or inaccessibility of suitable timber, but another 
‘ being that people think it better to pay aVeasonaMe price 
fior a sound well-ipade box than ^ undertake its manufacture 
' themselves. 

Assam is largely supplied ^ith shooks from Buribah, and 
&om the taw-mills about Khoostea, &c., while very go6d 
thoeks are supplied (or were about eighteen months^back) 
from the Doling Saw-mills in Assmn. , , 

UteP main point is .to hdve seatbneS wood. Purchased 
boxes ate usually faultless ‘in thUr res^t; .UnUss the woo^ 
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is well seasoned it will; of course; warp and shrink; leaving 
pretty free admission* to the^jair through the joining and at 
the dovetailing.* The thicktle^ df the wood should be about 
|ths of an inch, but if a hard Vood, half an inch will suffice. 

The usual dimensidhs of a fkeet (toehold SOIbs and upwards) 
are 24 by 22 by 18 kiches, cheet, to Hold 50*pound|» 

14 inches every way, and rf .a half chest to contain 40 lbs. 

15 by 14 by 14 inches.* In the Dehra'Dhoon we get veiy 
superior boxes of the half chest dimensions at a rupee each, 
or for the smallest size 14 anhas and 6 pies. They are supe- 
rior in make and finish to anything that I ever saw in Assam, 
and are supplied by ordinary village carpenters. 

Care should be taken to see that the joints of the pieces of 
wood forming the sides do not coincide at the corners of the 
chest thus: 



Fig.^7 

But iu all cases they should join as shewn in fig. 28. 



If made as shewn in fig. 27^ the top of the box, if lifted 1^ 
the uinper part> is apt to come away altogether^ but there will 
bt^no possibilily of this if the Joints be reversed as shetam iu^ 
^ the next figure. * • 

' *" " ■ * ''*■*' "* ^ I ' l .... . , i t , I,, . ..,.. 

** Anything «||f<hUar th«n b temed » “ ten.” 
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In ordering Boxes it sBould always be stipulated that t&ey 
should, if possible, be of one description ^of wood, and of uni- 
form thickness of wood thl'odghout so as td obtain equality 
of tare, but if there is any doubt as to these conditions being 
fulfilled, the tide should be taken of g'reatly varying thick- 
ness, as they will then be found very usefiil in working for this 
desideratum. ^ . 

Boxes should always be kept till wanted in a cool dry. 
place, and the carpenters should .be set to work to equalise 
their weights. This they can *do by having a pair of scales 
m the workshop and by taking a namunna"' box as a stand- 
ard. By dint of judicious planning ; changing of lids, &c., 
a surprising uniformity of tares can be attained without much 
trouble, provided that the work is commenced in good time 
before the packing requirements become urgent.* 

I think that boxes are sent from Assam in far too rough a 
state. Wpre they planed and smoothed a little more, and some- 
what better got up^^ I feel sure that buyers would be better 
'pleased, and planters would benefit by the slight extra 
trouble given. The boxes are next leaded. This is done by 
means of a wooden shape, which fits the tea-box almost 
exactly, and on which the sheet lead is soldered together. 
The shape sheet lead and all, is then placed inside the tea- 
box, and the shape being next gently withdrawn the lead 
lining remains. 

A new plan is, however, to line the tea-box with as much 
sheet lead as may be necessary, and then solder it fVom the 
inside, and in this way it is asserted lead is saved, but I am 
scarcely of this opinion, while the work. is ipuch more diffi- 
cult to perform and, I should imagine, the danger of bamihg 
the lead greater^ The soldering iron should bsl of copper or 
should be faced with copper. 

The leaded boxes sho.uld always be very carefully scru/:i- 

' . - ' " . ' T ’ -i.. I .1 I, 

* By adopting plan tins seuf^n, d hod otil;|^ one inVpile out of 
in Vliicb the taree were vneqtnd — ^the otheis all i^gre^ to % poi3^ *' 
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liiseHL by the manager or assistant before being passed as fit 
for packings as the native maistrees*^ are apt to be carelessi 
and if a mans^ev has not hitherto followed the plan of exam- 
ining the soldering he may* have some disagreeable sur- 
prises on commencii%. it. • 

The tea should perfectly^ dry when boxe!Q^ whether hot ot^ 

not. 

Green teas are always packed Rot, just as they come from 
the pans from the final colouring! They arc never pressed 
down, but a little is put in tlie box at a time, and tlien the 
box is well shaken, and in this way, “ slack packing*^^ (whiclf 
is the trade term used when it is found that too little tea 

% 

has been put in the lead and a vacant space is left inside) is 
avoided. Black teas are usually packed hot, although some^to 
ensure against dust allow the tea to cool a little. Black tea 
generally has to be pressed down. This is.usually done by 
its being trodden on by men. A cloth and a board should 
in this case be used. A packing press* has however been 
patented which should supersede this* rather uncivilized mode. • 
Tea may be effectually dried for packing being exposed to a 
strong sun for a few hours, but when this is done, thefe 
should be no taint nor supicion of 'dampness in it before^ 
hand, and the* day should be a dry, not a muggy nor streamy 
one. If the tea be throughly sound, a good deal of charcoal 
may be economised by taking advantage of hot dry days with 
strong sun to box. 

The ]jds of the boxes should, in preference to being nailed, 

be screwed down, or a few screws should bejised af least 

• • 

at the comers. • * 

^fter being closed the next process is marking, which is 
done by stencil plates of tin or zinc, although sheet lead 
lies closer and gives a far better mark than either. 

Thi factory mark or brand,, the description of tea, the 


* JdnaifspA&nt, 
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Jbreak number and the cbest number are all the marks niem 
my although the nett weight may be added. 

As 1 ha?e said before 1« tUlink that boxes *might well be 

* got .up a little more neatly t^n-is nsual^ smd I think too that 

a little more taste might be displayed in. the marking. Othmr 
^things. being teqUal a pureha^j* will prefer a neat box^ and I 
think a little more trouble might, advantageously be taken in 
this respect. * * 

Thd Dhoon boxes, both for neatness of make, smoothness * 

f • ^ § 

of wood, and correct and tasteful lettering, excel anything 
I ever saw in Assam. This may not matter much with large 
chests of the commoner sorts, but chests containing the finer 
classes, and half chests of Pekoe and Orange Pekoe would be 
improved by the extra care in plaining to render them 
smoother, by the adoption say of a tasteful bordering or 
scroll to be staucilled round the sides, by correctly formed 

* letters, which might be varied by being of the Old English 
character, &c., thus : 



Fig. 

Fig* t^Mch shows the pattern I have devised for u^y C[wn 
^boixes. o 1 . 

if fee strong •seasoned wood ^ may tidt 

necessaiy to ^ iron ^3&mps,but tf«any/^u^^ es^t^tJiB 
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bertier to use them^ or to biud the ends all round’ with hoop- 
iron, which gives much strength and a yerj neat appearance. 

Cane is eSPken used but it Ys very apt to be rijiped off and 
is not so gobd for protecting the package. With boxes of* 
average strength clamps hiay be used at the corners only 
with much advantage thus / 



30 . 

When hoop iron is used the ends should be fastened with« 
a screw, as it too, is somewhat liable to be ripped off, though 
not so readily as cane. Care should be taken to use tackif 
instead of nails, or the lead will be penetrated. 

In packing, the breaks should always be niade as large as 
possible, and no trouble should be spared to attain a fair uni- 
formity of tares, as other things being equal the tea of a 
large uniform break will always command a better price than 
that^f small or irregular breaks. Of course as much care 
should be taken that the contenU are as uniform as the boxesj 
and uniformity cai^ only be got by bulking and in the ca^e of 
green tea by sedulous comparison of color ^ as the tea comes 
from the facing-pans. . . 

•In respect td machinery for box-making I think dove, 
tailing machines might be useful, but 1 do not think tfiere 
is an^ need of box making machinery, as nearly every one 
purchases boxes in preference to •making them in the factory, 
Siud I think they follow a wiBe plan^ the more so inwiew of 
l^eisearceneSs oA^suitfible tkn]}er./ 



.r itt utUi^tim lohen not HhaiU. 

Seed Aould be gathered Ita ^e end of October and begm* 
oing of Noveniber. When ripe the eapsnle becomes of a 
brownish color. ^ ‘ . 

When brought in it should be spread out in a shady dampish 
place for a day or two, wdien thp ckpeule will be easily remov- 
able by hand. The seed should be dried afterwards by being 
laid on .the machahs, but in no case* should it ever be exposed 
to the influence of the sun, as this causes its fermentation and 
(fesjbr action. 

When it is intended to use the seed at the factory where 
plucked' the best way is to place it in beds of very carefully 
pulverised earth from which all roots, &c., have previously 
been removed, and spreading it in single layers to cover it 
*with earth to a depth greater than that at which it would be 
sown out, say to a depth of three inches. The bed should be 
in a shady place. It this manner the seed will be effectually 
preserved, and it will indeed all germinate, but not too rapid- 
ly^ and by the exercise of a little care, even the seeds lifted 
last may be taken up without any damage. If the sowing 
is made in good time most of the seeds will h^ve only split 
and will be therefore only commencing to germinate,^ and such 
seeds are by far the best of all for sowing oul . 

Seed may be kept for a considerable time without injury 
by being laid in pits with alternate layers of charcoal dust> 
dj; ohareoal dust and sand, although the • former by itself is 
better. * ^ 

' Ihe best mode of packing it ^r transport i| to put it into 
perforated boxes — ^large tea chests, with broken or powdei^d 
charcoal, but for short distances it can be sent with perfect 
safety packed in gunny bags alone. 

^ The soundne^ of seed^sah generally be pretty accuracy 
gUesseS by its weight ; l%ht seed is invariably l^ad and useless, 
^ahd so will be found a small' p^p5rtioumccal^ion^IyJ of 
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:tjf ^od weight, which will be the ease whefi any 4iBC0ihposi^ 
tion is commencing. • A very good plan in sowing out with 
ungerminat^ft Seed is to drop< ii^ into water, when the good 
will sink and the worthless ftoat, but this testis by no means* 
an infallible one. * • * 

Tea seed oil is of q, bright sjierry colour, is almost tasteless^ ' 
but has a strong though. not disagreeable smell. It burns 
very well, but I do not think it would as a rule be very, pro- 
fitable to the planter wei;e he to devote much time or labour 
to oil making. It would pay*mu6h better to sell the seed at 
any price within a reasonable limit, although of course in tlte 
case of a large crop without any offers the oil would doubtless 
repay the expense of gathering, and the cake might be advan- 
tageously used ns manure ; the latter being much the ngiore 
really valuable of the two, in my opinion. • 

Management — best mode of, as respects labor] accounts, formsf 
adjustment of advances, • 

There can be no doubt that European supervision is, ‘rightly^* 
not deemed necessary to such a degree as was common a few 
years ago, while the altered state of the enterprise has, natilr- 
ally, rendered the condition and prospects of those engaged in 
it as servants less satisfactory and hopeful than of old • 
Managers and assistants have now far more to do, and are 
then^pelves under far more exigent supervision, than was the 
case a few years back, while retrenchment has given them less 
pay for. it all, and the brilliant visions of partnership, gar- 
den of one^s own,” &c., rise,* but seldom in their minds. Tea 
is felt to be like any other business, one that requires all one^s, 
attention, and all one^s hard work to give satisfaction to em- 
ployers, and to make it jprofi table to them. 

The employment undoubtedly may be made, and indeed 
genemlly is; a satisfactory and remunerative one to those who 
know their business,* and hav^onade up their minds tp work 
hard it, bntli^canjjot wall be rpcqmmended as a good career 
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• for a yo^g man commencing bTe, as there are few ayocalSoiui 
but wouli offer more attractions and rewards. 

A competent planter can veDy Well manager 2S0 acres in full 
' bearing, and many have to look* after more; but it would be 
necessary that tliese should be eoinpact/or if* not exactly in a 

• ring fence, that* they should, not be pueh scattered. For 
more than 250 acres I think the^ services of an assistant 

•requisite. 

I know of some companies whose, gardens are in sole charge 
of jemedars under a Euro^an^enerlll manager, the jemadars 
*doing everything that used formerly to be done by European 
assistants, even to packing the tea and marking the boxes ; but 
I think this, although it may answer in some instances with 
tried men, is leaving matters too muck to natives for safety, 
especially as to tlie packing of tea which should, I consider, 
^ be always done under European personal supervision. Native 
jemadars aje very well for gardens of small area, and if the 
tea be packed at a central station. 

* Europeans of the class that are employed under Govern- 
ment, &c., as overseers, might advantageously be engaged 
more numerously for purely subordinate positions. There is 
little, very little, opening for young men of education in tea 
planting now-a-days unless they have plenty of money of 
their own, and for tUeir own sakes I think it would be better 
if they would join in far fewer numbers and leave the jinder 
work to others who could do it equally as well and who 
' would be more content to do it. Men of the overseen stamp, 
idthough in most cases not capable of being fully entrusted 
with important charges, are generally steady and attentive to 
' their work, and, if married, usually settle down on a place very 
contentedly, while as a rule they know the language, and are 
handy at jobs of a mechanical nature. ^ 

' Large native establishments are greatly to be deprecated. 
V)tie duffadar can look ^fter every batch of 50 laborers, and 
' whether these aie local or imp6rted, th^ proyortiton ought^not 



to ke less : one writer, if a good one, should he enough for the 
requirements of any* garden/ and with a jemadar or head 
diifiadar, and* mechanics, the Itative establishment should be 



It must be obvioi!ts.that af manager or assistant who is res-* 
ponsible for a charge of 206 or 800 acres should not\be bur- 
thened with much minute |Ujqount keeping. In all sueh caseh 
to manage his charge proper?y*he •should, if the garden is in 
full yielding condition especially, hafe a native English Vmter. 

The essential point in management after that of the judicir 
ous direction of work is to know that the work is actually 
done, by the nirrikhs being honestly worked up to. 

This I look on as almost the one great condition of success-, 
ful management) and without this knowledge being accurate 
and regular, there can be no real safety, to say nothing of 
success. Every thing should be done, as muqh as possible, by 
nirrikhs. * 

It would be unwise to give fixed tasks in such work a» 
early plucking of leaf, or, I think too, in pruning or trans-* • 
planting, but these should be nearly the whole exceptions. 
Leaf-plucking is very easily tasked and the work easily asceN 
tained, and so is all work done with* the leaf or the tea, a». 
actual quantities are dealt with, and they can be readily 
measured. Cultivation of land is more difficult to ascertain, 
particularly if there is any break even though slight in the 
supervision. I think all hoeing should be measured monthly. 

In tl^e present state of things it is somewhat difficult in 
places to make any reliable •measurements with the null ot 
tarr, but in all ^ases it should be done, and tbe planter should 
n%ver content ffim^lf .with daily visits to look at the men. in 
the fitldySLxA then take it for granted that all. is right.' 1 
believe that, as stated under the heading " Cultivation.^^ the 
division of a garden into small fields of 8.or 10 acres by an 
^curate compass survey woul<? Jend more to the correct meat 
V aurgment of twQif^.t^an'anyjhi^ In lajrge gardens the 
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requisite number* for eo many acres could be told oflF and it 
would spe^ily be found out whether the men were working* 
or not.. In large factories «wfil supplied with'dabour an 8 
acre field might be hoed daily,* the requisite number being 
assigned to a man. ^ • * 

^ I recommend every one to haVe his garden portioned oflF 
ihto small khets or fields, he wijl find it both to his conveni- 
ence and interest to have tfiis done. 

I append a table of nirrikhs, and also a set of forms of 
accounts with remarks. * * 

• JRemar&s on the form of Accounts. 

Set 1. The forms of statement of expenditure is well 
adapted for a private garden, or for a garden of moderate re- 
quirements. It contains all the headings that are ordinarily 
necessary, although, in the garden of a limited Company, for 
instance, these headings would probably have to be increased 
to allow of such entries as law charges^^ interest and dis- 
count charges,^^ &c., &c., and they would probably be sub- 
‘ divided* under the distinctions of Capital/' Revenue^" 

Capital A," Capital B," &c. But these additions unless 
fdr specific purposes are quite unnecessary, and the statement 
should comprise all the requirements ot^ as I have said, a 
private estate. 

2. The abstract shews in the first place the amount due 
for labour, i, e., the amount of the pay list of the month, as 
distinguished froni the charges/^ which are items for which 
cash has been paid or is due in addition to the labour employed, 
the total of the whole, as seen ’in the first column, agreeing 
with the total amount of the statement of expenditure, which 
is thus divided into pay « list and charges. *^h6 second so- 
lui^ shews what is due, if anything, on both accounts) from 
the preceding month, and this being added to the cprent 
amount gives in the third column the whole amount due. 
^fhe lijBxt column shews the ^amount t)f cash that has been 
paid in &6 mp^th in these ^accounts an^ hojilr/and this being* 
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6ubi:racted 6x)m coluitin No* & there is ^ hewn in the last 
column the amount due by the estate to employees^ and also 
the amount d!Ue«for goods supped to it. In fact this column 
will shew the exact amount of the /^actory^s debts. The ac- 
count is equally suitable for a public Company or a private 
Estate* 

No. 3. This is the C^sh, Account^ and needs no expla^ 
natory remark* • * • 

No. 4. The Store Accounts. Thesiare divided into twU state- 

• • 

ments, the Godown Account and the Coolies Account, bhe first 
shewing the account of stores •purchased in the month, and 
the amount g^ven out to the coolies, with the balances re- 
maining in hand, the second shewing the position of the 
coolies as consumers of these stores. There is an entry, it 
will be observed, in the Cash Account, in the credit side of 
Store Account,” this is for cash expended in the purchase . 
of stores, and the sum goes to the debit of the Godown Ac- * 
count ; while, on the other hand the amount to the debit in 
the Cash Account (Rs. 100) is for* cash paid by cashier for • 
stores supplied to them, and it will be found in the Coolies' 
Store Account, under the column ^^paid by coolies this monlh.^' 
Unless two Store Accounts are kept, 'the transactioi^ cannoi* 
be properly noted. 

No. 5. Is the Advance Account, which will explain itself, 
but would wish to say a few words on the subject of advan- 
ces. At some factories any money given to a man before pay 
is at once put as an advance, this is ^indeed a very 

general custom, but it is an incorrect one, and often results 
in much confusion and at least in much exfra writing to gel 
matters straight. 'An advance ' ie, properly speaking, money 
given before any return has been commenced to be made irt dbn- 
eideration of that monef If any return is being made or has 
even ^een commenced, then monay given in consideration is 
not advanced^ but is ^money ^paiiT on account. Tliui^ if » 
coojy receives March (Qoney^«to secure , his services in 
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Aprily or if money is given to a ryot in August on condition 
that he will supply rice in Decembei^ both these sums are 
pure advances. But if a cool^ who has worked* "for January 
'atid is still working in February/ receives before the payment 
of his January wages a rupee^ for instance, that cannot be 
considered in any light as an ^advancp, in a correct sense, 
although it very often is so considered and written down as 
an advance, a method which is apt to lead to great confu^ 
sion. Such payments as the latter ought to be entered in 
the abstract under the heading of paid in this month," or 
better still the manager should make it a rule never to make 
such payments, and certainly anythitig that the cooly gets on 
account should be in the form of stores and not of money y and 
should be entered in the Store Account, to be paid for by him 
on pay-day. If any money given to members of the estab- 
lishment, tea-makers, &c., on account should for preference be 
entered in the Cash Books under such a heading as Cash on 
Account and should be promptly recovered at the next pay- 
''day, and by doing this the manager will certainly save much 
trouble fpm complications, re-entries, &c., anyhow be should 
nbver enter such sums as advancee, as how can a man receive 
an advance with, probably two or three months pay due to 
him. For the same reasons it would be as sensible to put 
down the amount of stores given to the imported labours as 
f' advances.^^ In my opinion, save in very rare instance^, the 
coolies should never figure in the Advance Account at all, 
wh^ether imported or local. The first have, no necessity of ad- 
vances if they get supplied with stores, and they should as 
a rule never see money save at pay-day. The second class 
should not get advances as it is uni^fe to ' count on th?ir 
faithfiilly working them off— they should be paid aftei^ their 
work is done> and as they will seldom wait long for payment, 
it is best to make it daily or at longest, weekly. Advances 
Should be confined to resjponsiMe contractors or made for goods 
to hs delivered, and they, should .then be l^^eulcd by proper 



Wtivaiion and mmiffaeititre tff Tm in India. 416 

ao^naements ; as a rule when they are made coolies there ia 
no security whatsoever. Advances as made are of *course en- 
tered in the Oash Account on tt/e {redit side^ the corresponding 
column being the first in the Advcmoe Account. They jure • 
seldom recovered fosA^ but generally in kind^^ the value 
of the return obtained being entered in the statement first, 
and then as paid for fn the^ Abstract and Cash Account after#- 
wards : the cash account beiilg, •of course, to equalise the 
double entry, first of the advance previously, and then-of the 
value of the r^urn, iii *the .cuiyent accounts, debited with 
the amount of advance recctvered, as advances realised^^ th^ 
corresponding column for which is in the Advance Account, 

realised this month^^ column No. 4. 

The remaining accounts of the set need no explanation and 
they and all the other accounts with the sole excep|)ion of 
the statement of expenditure arc equally suited to the require* 
ments of a public Company or private estate. The statement* 
of expenditure, as I have remarked before, would,* for a Com-* 
pany, generally, be desired to be fuller, and the account marked • 
B may be taken as a fair specimen of the form. It will be 
noted that there are two headings of " Cultivation^^ old and 
new, the latter being for the cuPbivatito of plant to the end of 
the third yeat, after which time being supposed to be yielding . 
a fair return, the -cost is written under the heading of Old 
Cultivation, which thus stands for the cost of cultivation of 
all tea of four years old and upwards. 

The post of plucking leaf in these large statefiaents is gene- 
rally stated under the head of Crop Expences, as distinguished 
from Manufacturing. Under the heading* Imported Labor 
sqme concerns hnter the amount of the losses by death, though 
it is difficult to see how this ban be considered as a factory 
charge. 

\xi many accounts there is i^o mention made of Sunday 
I&ve, but as it is always given, I do not see why it shojld not 
be^entqfed, in^t^d of.being,«as is usually t^e c^se; divided: 
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among the othenitems. 

The Statement B is very generally in use in Asffiun, and I 
remember that when it was ado|>ted, it was thought that it had 
supplied a long felt want^ xiamely tlie exhibition in one statement 
of current expenditure- together with the nmount due for work 
previou^y done^ the cash paymtots of the months and the 
balance due to employees. It yfiU. be seen that the columns 
do shew this, bnt I cannot eonsider that the account deserves 
such ehlbgy as it has received. In the first place it does not 
shew the cash transactiens properly in a correct sense, 
ieeonMy, it is followed by lio abstract, and lastly, although 
somewhat pretentious, it gives no more information of real use 
than the simple Statement of Set A. The way in which it 
shews the cash transactions incorrectly is this — ^it goes on the 
assumption that cash is paid separately for each branch of 
.work, thus : — so .much for hoeing land, Sec., but unless to con- 
tractors, cash is not paid in this fashion. It is paid in month- 
ly instalments to the coolies as per pay list, so much to the 
'men, so much to the women, &c., for work done, which work 
is certainly taken account of and entered at the end of the 
month under the various headings of the Statement, but 
which is paid for in the lump by the scale of attendance of 
the whole of the laborers engaged in doing it. 

By this account one would fancy that the coolies on pay- 
day receivedfor instance Bs. 135-10-6 for hoeing, aeeond- 
ly, Bs. 355-3-9 for weeding and so bn, instead of receiving 
their wages mbn by man as per the haziri work. In the same 
v^y the second column and last column do not shew what is 
. due to the coolies or how, but what m due for work, and as I 
have smd, there- is no Abstract in the Set. 

It shjBws little information in comparison with what it 
might do with its many columns, which in my opinion would 
be better filled with particnlars of the total cost of iBach 
Apartment of work brought forward so as to shew the actual 
cost of the workijig the garden, month byilhibath, in 
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fereuce to filling them with iiiaccurate cash transactions^ 
which transactions could be shewn with perfect accuracy in an 
abstract. Tbd account marked/ C. is one that I have never 
seen in use and is one of my own devising^ but I think it 
would shew very th(5roughly* all that a Statement of Expen- 
diture or Bill ought to shew, f . ^ the particdlars and gost of 

work and charges. of the ^faptoyy for the month, and to these* 
superadded the cost of the same f6r previous months of 'jbhe 
’ year, the last column shewing the ‘total cost both of each 
branch of work, &c., and of the factory for the year so far as 
it may have progressed. This form would I think be much* 
more intelligible and useful to Calcutta Secretaries than the 
former intricate and inaccurate one, and much less trouble- 
some to Managers. It would be followed, of course, by all 
the accounts of Set A. The Abstract of which Set would •shew 
fully and clearly the payments of arrears, and* the manager 
might add a few lines, at the foot of the whole, .shewing 
the last column of the Abstract which would represent the 
liabilities; and on the other hand the* amount of cash in hand, 
balances of advances and store accounts which would shew the 
assets of the month. • 

D is the daily haziri book. It should, if possible, be kept 
in the vernacular, the manager should at least post up or make 
his assistant keep the weekly work account, marked E, the 
totals^ of which for the month should agree with those of 
form D. V 

Form JE. is a weqjily account of work and its cost, being 
just a portion of the statement of expenditure, it may be said,] 
but without any* charges. , After the third weekly form it is 
better to work tte last one for ten days, thus : from the 21st 
to SOtfi or 31st. Sunday leave should^ not be calculated £)r 
those who appear in the statement of expenditure on fixed 
wagesf as the establishn^ent, syees^ &c., as these are supposed 
to t)e always pmsent, and it is batter, ss they do not woak by 
tasks to shew«tl&V salaries iu fUl gne entry* 
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As regards ^nday leave it has to be given by the terms 
of agreeihent to imported laborers. Lpcal laborers generally 
work by the day, though wl^er^* they work as monthly servants^ 
and are in the habit of taking .leave on Sunday, their wages 
are generally calculated by a month of ^26 or 27 days, thus 
securing them their full wages without paying them for Sun- 
day, and making it an expensive matter to be absent on week 
days. ' * ‘ , 

Tea-tnakers should not be begrudged a day^s or half-a-day's 
leave in the week for they* are, the hardest work set on a ^r- 
cden beyond all question. They are generally allowed a half- 
day^s leave either on Sunday or Monday. 

F. This form is the Weekly Tea and Leaf Statement, and 
G.is a form of invoice, both of these forms being copied from 
book$ whose pages are counterparts. 

Besides thcse^ there is of course a dally Cash Account Book, 
or Cash Book, but this it is quite unnecessary to treat of. 

The forms given are fair samples of accounts and more 
should not be necessary, indeed so that tliey are clear and cor-? 
rect the fewer and simpler a factory's accounts are the better. 
The planter should always make himself aware of the expen- 
iditure of the estate weekly by making up the weekly work 
account in good time and by adding to its sum the weekly 
charges from the cash book. He should insist on those in 
charge of out factories sending in similar statements punctu- 
ally, as in this way it will be seen in time how matters stand, 
and there w^l be time fpr retrenchment if needed. 

* * A manager should keep in addition to the above accounts a 
'Crop Value Statement, for his own informat^n and guidance, 
the particulars of eaoh invoice being entercid on one side of 
the book, and the results as peV account sales, on the other. 
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• A. ' 

Mxpefmditwu of Faxstwry for M numth of 

Marchf.^*!^^ 


F&rticalan. 


Rb. Ai. P. 


SHMlsJment» 
Manager 
Assistant 
I Writer 

Duffadttrs ... ^ ... 

Chow'kccdars ... * ... 
Carpenters 

Syces and Grass-cutters ... 
CuUimtion, 

Deep Hoeing acres ... 
Kurseries ... days ‘... 
Manure, purchase of 800 
loads 

Cartage of do. per 14 mds. 
Purchase of 50 hoe.s 

Manufaciurir^, 
Plucking leaf days ... 
Purchase of baskets 
Rolling, roasting, firing, 
Ac., and general tea- 
house work 

Facking charget. 
Purchase of boxes 

Ditto of sheet lead ... 
Ditto of solder 

TransU charpes. 
Hackery hire on 25 chests 

Building. 

Making new cooly lines , . . 
PurcUrae of bamboos 

General Work, 
Going to Station for money, 
clearing roads, Ac., Ac. 

days ... 

Sunday Learn 
days 

General chargeSi 
Grain for cattle and horses 
Salt ditto 

Office paper; ink, Ac 

Postage 





120 0 0 


166 0 0 


26 0 0 


2,618 6 10 
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t A. — (Coniimied.) 


Abstract 



Particulars* 1 Amount. 


JPay List, 

^Manager 
Assistant 
Native Estbt. ... 
Tea-makera ... 


Factory * Marshy 1870 . 

* V •: 


. , Paid in this Balance 
month. due. 



Hen * 
Women 
Children 

Chabobs/ 

Cultivation, 


300 0 0 
250 0 Ol 500 


Cartage of same I 
Furcl^e of 60 
hoes 

Manufacturing. 


Faeking charges. 

Boxes 
Sheet Lead 
**Soider 
« 

Transit charges. 

Hackery hire ... 

JBuUding, 

Purchase of 
bamboos 

^Genei^ charges 
Bupbes ... 


25 0 0 25 0 0 


75 0 0 
80 0 


20 0 0 20 0 0 

25 0 V) 2G 0 0 











(Continued^) 





Bup^s ... 1 2,62^ 2 4 Bupees ... ^ ... 2,625 


STORE ACCOUNT 













24,000 6,000. Ouhand .. j 0,000 Balance ... 5,000 
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F. 

Factory. 

• ^ 

Produce Statement for the v^eh ending the Tik June 1870. 



I Be: 
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G. / 

f , 

Seasm No. Invoice of ekests Tea, ihe produce of 
Company Ld*, and forwarded to Mesm. 
per steamer r . ^ 



1870 . ) 


Manassr 


Remabes. 





^able of Nitrikhs.* 

Ki^t clearing of forek ,• 
land ■ 20 squ&re nulls=^, 880 square feet. 


Second do. IC^ 

Burning and clearing 
surface of ground 
&c., &c. ... ‘ ...• 10 ; 

Trenching grass land 
18 inches deep ... * 4 
Deep hoeing ... 10 * 

Light hoeing ... 20 

Cutting weeds, grass, 

&c. ... ... 30 

Cutting grass for thatch- 
ing if not brought in 
by coolies, per man ... 
per woman ... 

If brought in by coolies 
per man 
per woman ... 

Ekor for walls ... 

Plucking green leaf 
per man 
per woman 

Children prdportionately 
to rates of wages. 

Picking’ tea ... 

Making large leaf trays .... 

do. small • do. * ••• 
B3xe^ .• • • ' *** **** 

Leading boxes ••• ••• 

A hackery load—* 

£hort distance .*« _ . 

W f 

Ordinary load ... 


do. 1,440 do. 

* • 

• t 

dy. 1,446 do. * 

do. ‘ sre do. 
do. 1,440 do. 

’do, 2,880 * do. 

do. 4,320 do. 


... 120 bundles or poolas. • 

... 100 do.’ 

... 60 do. * 

... 50 do. 

.... 4 bundles. 

... 8 seers 

... *7 do.* 

15 pounds. 

3 in two days. 

1 per diem. 

1 per diem. 

8 to 10 per diem. 

1*4 ipds. 

12 „ • 


kulcha Bricks 1 rupee per thousand.** 
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Average <ioat <f'(ke cuUivaiion tf anaofeof Tea anAtTuNaa~ 
nufacture of its produce in tfie JDekra '^Dhoon, North- Western 
NrovUfces, the yield 3 imuads per acre. " 

Bs. As. F. 

< 

Land rent < ... ... ... 5 0 0 

' European supervision 

’ at 1-10 per acre per nacnse^ 19 8 0 

Nativg.establislimentj including mechanics 

at, 7 ■ ... .;. ... 5 4 0 

* Hoeing— . ' 

* One deep hoeing ... ..i ... 7 0 0 

One light hoeing before the rains ... 2 14 8 

Two light hoeings during the rains, to last till 

' tho cold weather ... ... ... 5 13 4 

* Pruning ... ... ... ... 3 1 9 

Manufacturing (Green Tea) 

Plucking leaf, 1,000 Bs., at 1 pice per B. ... 15 10 0 
*■ Bolling, roasting, &e., up to first colom-ing 
at the rate of 9 men to a maund of tea 
at 2-0-8 ... . ... ... ... 6 2 0 

.* Facing at 0-5-4 per maund ... ... 1 ,2 8 

, Thus a pan holds 9 Bs., and about 5 times 
this can be done per diem, each time 
lasting from li to li hours. 

« Sifting at 0-2-7 ... 7 10 0 

* Panning at 0-3-6 (woman’s wages 8 per 

c 

’ mensem) ... ... ... ... 0 10 6 

* Kcking at 0-1-6 per 14 Bs. ' 1 14 6 

* These items include the allowance for Sunday leayc. ' ' 

Since writing this^ 1 find from the manager’s report that one of the 
largest estates here made 136,000 lbs. in 1870, at a cost at factory of 
Bs. 55,278-9*4 or 0-6*6 per ib. excluding lead, which taken at 4i piesrvould 
^ve 0-6-10^, but the charge included freight^^ ta Scharanpore, which ^1 
calcula& ^ the charges after lea^ng the garden, dedvet this and the re- 
lult at factory is 0-0^8 J per ft. * * ^ ‘ ^ 



0 

0 

0 

0 . 
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• 

Firewood— , .Bs. As. P. 

One niaund requires about 1 J backery loads 
of dry^wood^ which at 0-4 per Ipad equals 
0-5, and carta^fe at 0-8 aii^punts to 0-15 
per maund, or for*three maunds ... % IS, 

Building one year with another . . 2 8 

Live stock needed for supervision ... *0 3 

Tools ... ^ ... • ‘ 

General work and charges • ... 6 8^ 0 

• ■ * * • 

Boxes and lead, ^maiUy solder, * 

Tea in the Dhoon is usually* packed in 60 B). 
half chests, which cost rupee 1, so that 4 
boxes would be needed for 3 maunds=to 4 
and to line a 60 Ib. box from 3i to 3^ IBs. 
of lead are necessary which, with lead in- 
cluding carriage at 40 per cwt. is about 
Rs. 1-8 or 6 for 4, add nails, solder, &c., and 
say for 4 boxes. 


Total 


If 0 0 
99 5' 3 


Rs. As. P. 

Cost at factory per B. ... * ... 0 6 7’46 

A good average crop would consist of something like the J 
lowing proportions. 

*Ibs. oz. 


Young Hyson 

25 per cent. 

60 0 

Hyson, ... ^ 

20 


48 0 

No. 1 Gunpowder 

... • ... 17 

JJ 

40 12 ■ 

No. 2 „ • 

... 10 

• 

24 0 

Ijnperial, &c. *• 

... ... 4 

}} 

9 10 

Hysdn Skin 

... • ... 14 

3i 

83, 10* 

Dust ^ 

6 

39 

12 0 

The^loss would be 

... .... 6 

33 

12 0 


To&l ’ 100 


2^0* 0 
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» 

Tie tea wmxjd eel\ in Calcutta at about as follows t 
* * lbs. oz. ' Rs. As. P. 

Young Hyson ... 60, 0*@ 1 1 0. ^63 0 

Hyson ' 48 0 @ 0 15 6 46 8 0 

No. 1 Gunpowder ...‘ 40 13 @ 0 15 ‘ 0 38 3 3 

No. 3 „ . • ...^34 a@ 0 13 0 19 8 0 

(Imperial ... 9 10j@ 0 8 Q 4 13 0 

H^sonSkin ... 3$ 10@' 0 6 0 13 9 9 

Dust‘d ... .• ...12 0@ 0 5*0^ 3 12 0 

.Total 189 3 0 

These prices would be good, especially for the lower kinds, 
but I have sold at better prices this season for the higher 
classes, 10,000 lbs. having brought, for Young Hyson 
Rs. 1-3-0 and Rs. 1-1-6, Hyson Rs. 1-1-0 and No. 1 Gun* 
, powder Rs. 1-0-0. 

Ciarges in Calcutta^ and after leaving factory, 

Rs. As. P. 


Freight to Seharanpore ... .. 3 8 0 

Freight to Calcutta ... ... .. 11 8 0 

Landing ... ... .. 0 13 0 

'inspecting and advertising ... .3 0 0 

Stamps ... ... ... .. 0 10 

Brokerage and commission, @ 3i per cent... 6 9 11 

Cost of remitting to factory, @ 1 per cent... 1 14 3 

‘ Total , 26 5. 3 


* This sum deducted from the gross proceeds leaves Rs. 

’ 163-13-10 or annas 0-ll-5 per pound on the .Average, whic^ 
is about exactly wliat our gi^een tea does although I feel 
confident that as wc approach a better standard of excel- 
lence^ our prices will rise considerably, for we have <not- 
hither^ produced such good ^gre^en te&. a£; Assam planteil 
have black. 
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Mding the charges to the cost at .the fiwtory, the total 
appears as Rs. 125-10-6, being at the rate for productioa 
and sale of fts..0-8-9-81 per ^und of packed tea, and shew- 
ing a profit of Rs. 63-7-7 per, acre. 

. ‘ • REMARKS. * 

• * * • ' 

. It will be seen that land rent is far higher tlian in Assam ; • 
it is too high, in * my opinion^* ^pr tea, hut ilie price and rentf 
of land arc generally higher than in^the latter province^ * 

Fewer hoeings are needed than in Assam, tiie reason being 
the greater dryness of tlie climate, but from the same cause 
deep hoeing is rather dearer. * • 

The cost of wood it will be observed is very high, but wood 
of all kinds is expensive in the Dhoon, and has always to be 
brought some little distance by hackery : there is little or no 
expenditure of labour however as in the manufactiie of 
charcoal. * , 

T have not counted anything for manure, which may pro- 
bably surprise some who know the Dhoon, but I have not 
done so, because I believe that the gardens which aCre now 
giving from li to ^ maunds per acre, and that without 
having been manured to any appreciate extent, would be now 
giving, had they been properly cultivated from the first, ful-* 
ly 3 maunds per acre under the same circumstances. 

One of the largest gardens, in the Dhoon, which last year 
yielded If maunds per acre did not yield more because it 
has been hitherto evidently not well cultivated, and because 

its bushes are far too small for their age. • , 

« 

A few of the bushes in .this garden have been allowed to 
grow as they lyould, as specimens I suppose. They are all 
» t^ching and fonn a thick Jiedge at 5 x 5. The cultivated 
bushes that have been pruned, &c., &c., have about two feet 
of space between*thom, at the same distance of planting, being 
&(pt moire on the average than thtee^feet broad^ and many not^ 
more thjm twev feet. 
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If these bushes \vere of the size they should be, it ii^, rea- 
sonable ‘ to suppose that they would have yielded at least a 
ma;and per acre more, and Jbhat without manure, seeing that 
they have had little or no mani||re as it is. 

Manure in the Dhooil I regard as a n^eans of increasing the 
, yield ever three Vnaunds* in first class gardens, and of bringing 
<^or plant up to the three maund standard as rapidly as may 
be,;but given bushes at ptoper 'distances and well cultivated, 
and rbelieve that* three fnaunds would be. the natural result. 

I * * ‘ 

Average cost of the cuUMimi of an acre of Tea and the manu^ 

* facture of fts produce in the province of Assam j the yield 4 

maunds per acre. * 

Ks. A. P. 

Land rent .«• ... ... ... 2 0 0 

European supervision at Rs. 1-12 per acre per 
mensem ... ... ... ... 21 0 3 

•i 

Native establishment, including mechanics, at 
7 annas” ... ... ... ... 5 4 0 

Imported labour. 

Rs. A. P. 

Proportion of cost for one year — 

I One coolie per acre (including sick, 

, weak, &c.) 

Original cost of importing, say Rs. 50 16 10 8 
Loss by death at 8 per ct. per annum 4 0 0 
Allowance in sickness, 1-lOth of his ‘ * 

time at hajf wages, or say ... 3 0 0 

Government fees, medicines, and medi- 

* cal attendance', blankets, &c. • ... 10 0^ 0 

‘ 33 10. 8 

• Hoeing. ^ * 

* One deep hoeing... ... ... , 6 0 0 

* Four light hoeings ... ... ^ . 11 7 0 

^Pruning ... . ... , . 8 ! *9 

i P ^ S 

* * Theao items infflude the allowance for Sondaf leave. * 
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t 


A. 

P. 

Plucking IdSif, *16 maunds, at Ea. 1-4 per maund 

ap 

a 

0 

* Rolling (by machine, including wear and tear), 




roasting and drying oflF, at 15 annas per maund 

3 

12 

0 

Charcoal, 4 mds., at 7 anmte;. including carriage 

1. 

12 

0 

* Sifting, at 2 annas ... 

0 

8 

v 

* Fanning, at 3 annas ... * ... 

0 

14: 

0 

* Picking tea at.l4*lbs. fqjp Es. 0-2-6... * 

4'*2 

7 

Building, one year with another • ... 

• 

2 

6 

0 

Live stock needed for supervision, &c. 

0 

6 

0* 

Tools ... 

1 

12 

0 

General work and general charges (including 




cost of carnage of tea to ghaut) ... 

7 

S 

.0 

Boxes and lead, nails, solder, &c. 

16 

•0 

0 

Es. 

141 

8 

0< 


Es. A. P. 

Cost at factory per lb. ... ... ff 7 6*7 

Let us say that, losing about 2 per cent, in pack- 
ing or say 7 lbs., 313 lbs. sell in Calcutta at 
13 annas per pound, all round, this would give ^54 5 0 


Chargee. 

Es. A. P. 

Freight on 4 chests, at Es. 2^1% ... 11 0 0 

Landing, inspecting, advertising, &c. 4 0 »0 

Commi^ion and Brokerage at 34 per 
cent. •... ...* ... 8 14 6 

Cpst of reniittibg proceeds at 1 per ct. S 8 8 

26 7 ’ 1 


Es. 227 13 11 


^ese items i^dnde ^e«Uo^rui^ for Sunday leave. 
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*■ • 

Adding the charges to the expenditure^ the total cost Wtould 
be Rs. 1‘67-15-1, making the cost of production per pound 
Rs. 0-8-7, of packed tea, ^ and the surplus oyer expended, 
Rs; 86-5-11. 

To the charges, in the case o^ Companies, Secretaries^ salary 
would have to he added, being ^.t the rate of about 8 annas 
‘ ^pr acre. 

RSMTAfeKS. 

In^drawingf up this statement^ I have ,felt considerable 
diffidence, as it is now eighteen months, since, I left Assam, 
•and I fear that my data may be Somewhat time-worn. 

It is, moreover, almost impossible to frame general esti- 
mates to agree with particular experience to any wide extent, 
(although they may be correctly presented in the average) 
and the more so when one remembers how unreliable esti-. 
mates too frequently are as compared with actual results. 

‘ In the case of Assam the item of Imported Labour alone 
is one with which it is most difficult to deal with any great 
correetpess : a healthy batch of coolies would not cost half so 
much to their employers as a sickly set, while, again, a 
garden worked chiefly by time-expired hands who had agreed 
•to re-engage would be far less expensively worked than one 
with newly-imported people. 

Nevertheless, I think on the whole the figures given will 
not be found much wide of the mark. . i 

To some the cost of production may appear too high and 
the results toe low, as I hear on reliable authority that several 
gardens in Cachar gave last sea^n a return of one hundred 
per cent, on the outlay, while many planters in Assam have 
netted considerable profit j but others may find, again, that 
thOT experience lead them to think differently. 

In both this and the Dehra Dhoon Statement I have taken 
the areas as being in full bearing. • ^ 

• I h^we not put down anything for Idss in coolies^ provi- 
sions, as I do not think that .there ip apjpreciable' loss dn 
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• 

this •way now that the health of the laborers is so much better 
than in former years^ Whereby they are enabled to earn their 
food at least, tod? for which they are now legally bound to pay 
prime cost. • 

I had several batches of new eoolieif under me just before 

leaving Assam, and I found tb^t there* was* no loss on' the 

average during even the first year on the godown supplies,* 

and the coolies were, very well fed.* The price of rice ^ may, 

however, have risen ^ince I left, and* anothcfl* charge, ffeight 
• • • , 
on tea, may not now be the same," and if so, I must ask 

indulgent criticism on these *as on other points, for I have* 

taken them as they were about a year back. 

In averaging the price of tea I have gone by the Calcutta 
market reports, a careful scrutiny ot which shews that when- 
ever there is a mixed shipment, which includes the broken 
kinds, the average usually is, despite the high* prices for the 
finer sorts, from 13 to 14 annas. 

Supplementary NotdS. 

Cultivation of hilly land, 

I have been asked to add a few remarks on the cultivation 
of hilly land, as it was thought thafmy essay, coining from, 
a hill district*' should have treated more specially of this. . 

The Dehra Dhoon, however, is not a- hill district, and, 

mor(g)vcr, ir\y experience has been acquired chiefly* in Assam, 

where the cultivation is all, with very triflng exception, on 

theflatfso that I, can say little from 

hill cultivation, but I have hteard a good deal of it, and have 
• • ^ • * 
seen it in other •districts. ^ 

•1 am a great %ivocate for undulating land, but I should not 
counsel any one unless diiven by necessity to open out On 
steep land, and unless one has &ir soil and site, he should not 
in n<y opinion commence the undertaking at all. 

*I found in*t!hitta|ong that. the* plant on tiie hill m-, 
va»iably*inferior to that on^leyel land, and th|s was looked on 
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■e* , . ' ‘ ' 

. them as a' loaltet); of epurse. ' 

.The stoat disadvantage is the loss of soil by which 
iixe roots with their spongioles" are left bereft of 'nourishment 
and indeed exposed to the air an^ sun. 

As a means of obviating this^ terracing and draining are 
adapted. A m^od of drainage in vogue at one or two 
places in Chittagong is shewn in Fig. 31. It answers, I be- 
lieve, but must be expensive. 

Anofther way is to cut drains straight along the face of the 
hill as depicted ip Kg. -32, carrying off the water by other 
channels into which the lateral drains fall. I have heard of 
a plan of preventing wash by la 3 ring bundles of the ekora or 
kdffgorah reed between every fourth or fifth line of plants 
whereby, in addition, as the reed rots, a good manure is ob- 
tainei This I have from a very good planter who has both 
Assam and Cach^r experience, and it seems to me worth try- 
‘ ing. The same authority recommends the pick instead of 
the hoe for all teelah lands. 

In terracing, regular steps are cut, much in the same man- 
ner as must have been noticed by visitors to the hill stations 
in the rice cultivation, &c., of the paha/tees. But my recom- 
mendation. to these intending to plant out onhiUy land would 
be^ like the famous advice once given on another subject— 
don^t" : level ground or that slightly undulating, provided 
there be drainage, must always be vastly preferable. , 

Manure and its effects. 

c ' ’ ' 

' I wish ic add a few woida to 'the foregoing remarks about 
xoanure and its ejects. (See page 342)« 

I bate .siud that every factory should be'possessed of a 
'goodly nmuber of cattle for the purpose,, among others, of 
supplying- manure, and I would) now urge thejmportanee nay 
t^e necessity, of their being weUfed. The excrements of 
Vi^y kept animals are, coikpa; atively, ahaaost valudess. The 
/iw 'tMO of eati jnU improvo^hoth/ ^e eonditioxt o£ the-eattle 

•* r ■ ■ t t f 4 •' ® 
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themselves, and greatly add to the strength of their manure* 

The precaution of laying dov^n plenty of dry earth mould 
or thoroughly, rotted straw to ahsorb the urine both in.the 
yards and sheds should never be neglected. The ammonia * 
will be saved, its cadsticity will be neutralized, and it will be 
applicable as a carhonate. • . • 

I would recommend thqse who may not have? been able fb* 
get a good herd together to try {he effects of a green, ciop. 

In Assam a green crop, of rice could in nv>st pWes be 
very easily sown, and cut just at the time when the ryote 
would take it up for transplanting. In this way it would* 
be applied immediately before the heavy rains came on, and 
it would thus be rapidly decomposed, and become easily 
soluble. The thicker the green crop were sown the better, 
and there is always abundance of waste land about fevery 
factory that could be made use of. Beans might at the suit- ^ 
able season be tried, and, doubtless, many othey crops be- 
sides these, varying with the season and the district. 

The planter should always bear in mind that although by 
hoeing his land he actually manures it by opening it to the 
absorption of ammonia from every shower that falls, and by 
promoting the formation of carbonic acid by the action of * 
the atmosphere, still this as it were " goes without the say- 
ing, for unless he cultivated his land it would soon cease to 
be feiAile at . all, at least for his requirements ; and it should 
be his study to add to the natural manure obtained through 
cultivation by all the means in his ppwer. • 

It is a good rule to apply tlie manure just^ beneath the ex-, 
tremities of the lateral branches, (putting it round the cir- 
cumference of t£fe bush in fact) well covered over with earth 
but not at too great a depth. 
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Bemarks on Saline Effioroscences on^certain lands in Uppqr Iniia ; 
hy Lieut. J. F. PoasoN, Correspondmg Member of tbs Society. 

Public attonticm been recently drawn to the subject df Reh 
and Oosur lands, and remedies for their reclajpatiou have been 
suggested. . • • • . • 

It is strange that the Oosar,^ or naturally barren soil, which 
seldom contains saline suCstitnces,* shguld have been confounded 
with the kullur^ or sterilized soil, artificially produced by the over- 
irrigation of previouE^y fertile laud, and incorrectly calle’Sl £eh^ 
which is quite'anothor thing. , , • 

As the subject is one of interest, t will, with your permission, 
supply some information which nfay perhaps be useful to the* 
persons concerned, and be instructive to others who cannot at 
present tell the difference between a saline efflorescence which is 
productive of fertility, and another which produces sterility. 

I'he Hindee and Sanscrit word Oosur simply means naturayy 
barren Land, and is quite distinct from lands which are uqpt for 
the production of ordinary grain and root crops, in consequence 
of being overcharged either with common salt, or other saline 
matters in which it is present. The sterilizing powere of, salt will 
be better understood when it is known tliat two per cent, of salt 
in the soi^ will prevent its growing wheat crops, ^&c., &c. An 
inspection of the subjoined teble will show thp difference between 
a naturally fertile and naturally barren soil : — 


Components. 

Fertile. 

• 

Barren. 

Organic /natter 

97-00 


Silica (in sand and clayX 

648-00 

. 778-00 

Alumina (in the clay) ... 

67-00 

91-00 

Lime 

' 69-00 

4-00 

Magnesia 

8 50 

1*00 

Oxides of Iron • ... 

6100 

’ 8100. , 

Ditto of Manganese ... * ... 

1-00 

050 

Potash ...^ ... • ... 

2-00 

Trace. * 

^rine } salt ...\ 

C 4-00 

1 2-00 

>» ^ 

Snlphurio Acid ... *... 

200 

if 

Phosphoric Acid 

4-50 

» 

Carbonic Ac^d in Lime and Magne* 



sia# . • . • • • • • 

40-00 


Loss % • ... 

. 14 00' i 

4i;50 

t 

1 

• , 1000-00* 

HBSIliSw 
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Tho Oomr land will in composition very much resemble 
the hmrm soit^ and the^more clay (alumina) it contains the wbrse 
the soil. To improve such land is out of the question. The 
Hindee word Eeh^ means soil impregnated with fossil carbonate 
of soda ; such earth is used for washing garments. The salt ap- 
pears as an efflorescence, wliich when collected and operated upon 
yields soda, which the natives use in the nqiai^ufacture of soap atid 
inferior glass. ^This salt is a fertilizer, and may with great ad- 
' vantage be use^ as a mineral manure. The soil charged with it 
may be simUarly used, being applied as a top-dressing to grain 
crops. 

This explanation will show that there is no connection what- 
.ever between Oosur and Bek lands. The true Beh soil is very 
fertile, the Oomr hopelessly barren. 

( The Hindee word kullwr means land which is barren and sterile 
from the presence of salt or saline matters containing common 
salt. The table given beneath shows the composition of hullur 
and naU'on^ or snjjee : — 


Components. 1 Natron. Kullur. 


Carbonate of Soda 

22-44 

.-28-6r4 

Suljdiate of Soda . 

18-35 

34-642 

Muriate of Soda • 

38-64 

• ■ 36-228 

Iron and Alumina 

0-00 

0-092 

tihrganio l^atter 

000 

0-364 

Water 

14-00 

0-000 

Insoluble ... ... 

6-00 

0-000 


100-00 

100-000 


^ The analysis shows that natron contains 88 64 per cent, of 
^mmon salt, and the hullur^ 36*22 per cent, thereof. In their 
natural ^te df combination natron and kullur may be considered 
steiilizers. But if they conld he decomposed^ and the differ- 
ent salts of soda separated from each other, we idionld obtain 
three yaluable' saline manures, to wit, carbonate of soda, its sul- 
phate, .and muriate of soda* 07 . common salt. But there is no 
hope i>f ibis, talking {dace, as the Indian salt laws will not permit 
pf common rSalt being separated &om other saline matters, and as 
ihe consequence the land revenue has to be sacrificed to the salt 
revenue. 

^ The Salt Departm^t looks upon salt aj a .endiment to bo 
toed, f ' Scientific ag ^ijtlture however, proclaimp it to be a most 
valuable "maatire, When abne, it increases the production 
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of irheai by ?61bs. to the acre, and tnakea the «gram fuller and 
heavier, thuB, increasing the weight per bushel. •’ 

The most valuable manure we*poBSess out of India is a mixture 
of cwt. of *tiitl*ate of soda with 3 cwt. (4 mauiids 2- seers) of 
common salt. I'his quantity applied to an acre of land increased 
the produce of wheqjb by 13| bushels of«591bs each, and thh yield 
of straw by 12 cwt. 3 qrs. 4 lbs. The •actual yveighi in pounds 
was 800, or in Indian weight, *9*.maujids 24 seers tetra of wheat,* 
and 16 maunds ad.ditionsd of bhoosa. • • t 

The Salt Department will n6t let us have cheap salt for agri- 
cultural purposes, add the land revenue sufiei^^s in consequBnce. 

The hitratewof feodh is common in Upper India? i, e,, .between 
the Sutledge and Jumna. I b€!iieve*it is called shorkhar and 
sJior-svjjee by the natives, who may not touch it. Thus two most 
valuable manures are kept out of use by departmental obstruc- 
tions. 

This salt also appears on the soil as an efflorescence. When 
thrown on the fire it deflagrates, which kulVur docs not. The 
nitrate of soda, used as manure, without any salt, gave an In- 
crease of 6021bs. of wheat, and 10 cwts. 2 qrs. 241bs. of stfaw. 

The Sanscrit word sujjce* means natron, and the soil impreg- 
nated with it is called just as IteU soil ip named* 

lieh-mlttet. It is by no means uncommon to hear • the words 
sujjee-mittee applied to Reh soil. The. difference however is very 
great. The ono will form a soap with* olive , oil, and the • other 
will not, nor will Jcullur. This if thrown on the fire will decrepi- 
tate, Natron appears as an efflorescence, on the surface of the 
soil, but is not accompanied by vegetation which ia always thb 
case with Beh, * • 

The Hiiideo word Jehara means any solid or liquid snbstan.ee 
which is saline or brackish to the foiste., Khar by itself means 
potash, fhc word and preparation being peculiar to the saltpetre 
manufacturers. The sulphate of soda, when it appears on the 
soil as an efflorescence, will be called khar by any native who has 
tasted it, otherwise it will be denominated as kullur. The 
Jcharee^nfiemtick of tbp bazar is made from the kkar soil. 
sulphate of soda in its manufaotured state, is of decided value all 
a. manure. But the Salt Department prohibits* the manufacture 
as common salt 4s generally associated with the sulphate of soda. 

#Of the efflorescences named the oarbonate and nitrate of soda 
are fertilizers. But the others, known as s^tjjee, kullur, and kliar, 
are sterilizers so lung as they remain in the soil, though under 
proper man^ulatipn, all can be tamed to account as valuable 
saline manure 

* Bejjee, . Theballs or lumps of mftnufactured. impure soda sold^ia 
bazars, is also caUld tnjjee, qnd this ^Ucl^ whin purified, is the* huiun or 
of thp bazar. • • • • • 
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Th^ informftijaa I li^ve supplied will 1 trust be useful te tbe 
Europeaiicplanteir a^d settler, and enable him to distinguish and 
make use of saline efflorescences^ but as far as the ryot aiid zemin- 
dar are concerned, agricultural prosperity cannot ts^ke place with 
money at 37^ per cent, compound interest, a salt duty of £8-15-6 
per ton, and high prohibitive duties on all saline manures. 

In conclusion, I would wish to observe that whilst the task of 
trying to reclaim lands sterilized hj Jcullurhj surface and sub-soil 
drainage, is labour and money thrown away ; .there is nothing 
w^tever to prevent these lands from yielding a high revenue, for 
years to come, (or until the hullar is exhausted,) if they were 
ploughed and sown with the seed of the salspla soda plant, which 
when harvested, dried and burned, yields a saline Ush, containing 
20 per cent, of carbonate of soda" and constitutes the hmlla of 
'commerce, which is in great demand in England and Anierica 
for the manufacture of superior soap. 

The plant is called lana by the natives, and is indigenous to 
India, and grows in that part of the Delhi district where the 
Jumna canal discharges its waters, and runs to waste. 

In my previous communication, on the subject of Beh and 
Kullur, I hud before your readers an analysis of Kullur as 
r compared with Sujjee or Natron. 

I have recently been arranging ray papers, and amongst those 
for 1865, 1 found a London analysis of Beh which was copied 
from a printed official report ou Beh and Kullur sent for my 
perusal by the Lieutenant-Governor of tbe Punjaub. 

^ A consideration of the analysis given beneath will show how 
much Beh differs from Ktiller, and will, I trust, convince the 
reader, that as stated by iue, the former is a fertilizer, and the 
latter a sterilizer. 

Analysis of Beh (soil) from the Western Jumna Canal, 

Beh, Kullur, 

6*61 0'36"4 

64*46 
4*47 
' 2*93 
1*40 

3*30 0*092 

1*84 

11*85 . 64*902 

O-OO; 34*642 

.6*06' 

Ti^aco. *’ 

. 7*40i 

’(6y Professor Andevsoii^of*Lo]idon} 100-43? 100000 _ 


Organic matter 
Silica 

Alumina^, 
liimo 
Magnesia 
Oxide of iron 
Poi£^h 

Soda and common salt...* 
Sulphate of soda 
Sulphuric acid 
Phosphoric acid 
Water or loss 
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The KulHr containR 28*674 of qarbona^ pf aoda^' and* 36*228 
of common salt. The sulphate of soda so largely present themh 
contains in every hundred parts«19*25 of soda, 24*75 sulphuric 
acid, and 56;di) of water. The* copmion salt is a compotind of 
60 parts of chlorine and 40 of soda=100. The reader^ if ‘con- 
versant with agricultural chemistry, wiH see that this Beh soil 
only requires tp ])e * limedy to m^e it most productive. The 
common salt which is ovor-ajbnndantly present , requires to be 
decomposed by the action of linie, which would take up itq acjd,* 
(chlorine) and sef the soda free. . The land would* now produdb 
heavy crops of turnips, potatos, or lape, followed by mais^ or 
large millet, (./odar)*, and when these ^ere removed, barley would 
follow, with maiste a summer crop. The land •after this was 
harvested would be sufficiently sweetened to grow wheat and all 
other winter crops. It would require four tons, or 108 maun'di 
of slaked lime (chunam) to neutralize the injurious effects of the 
common s^alt. This at the very highest rate would cost Rs. 64, 
but the outlay would very speedily bo repaid. The genuine Reh 
soil requires no lindugy though if manured with the phosphate of 
limey the grain produced would be so superior, as to be fit for the 
London market. At present Bengal wheat is unsaleable in 
England, but by improving its quality, we might in a few years 
drive the Odessa wheat out of the market. m 

The following extract connected with Reh soils «till further 
illustrates their value, and shows how easily a revenue officer 
may be imposed upon if not conversant with the natjire and 
composition of saline efflorescences. 

“ Such are some of the soils in India, which by washing, yie^d 
from 1 to 7 per cent, of saline matter. Thus in several Indian 
soils examined by the late Mr. Fleming* of Barochau, there were 
contained in 100 parts. — 

1° 2° 3° 4P 6 

Caltbonate of lime ... ** ... 7^,5^ 41- 4 2 

„ of magnesia... ... 3^ 2 0^* 1 — 

oaline Shatter (chlorides, sulphates 

and nitrates) ... ... 1 1| 3-^ 3 7 

No. X was near Qya in south Behar. Never #1168 fallow, is 
covered with water during pa«t of the tainy season ; produces 
from 30 to 50 bushels of whpilt per acre. • • 

No. 2 same district. Npt inundated by the rains ; produces 
wheat, peas, cotton* or poppy in the dry, and Indian corn and 
i^illet in the wet season, bometimes manured with wood ashes 
and cow-dung. 

No. 3 from North Beliar, Tirhoot. Deep loam, yiel(hng twa 
crogs yoarl^. Not flooded, 25 to 30 bushels of wheat per acre. 

• No. 4 Tirl^ib. Li^t-coloured*soil, and not do productive ai| 
No. 3. ^Saliue^effloresceuce in j^atches., * 
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No. 5. Tirhoot. Siill less productive ; nearly sterile in places 
from saline efflorescence, except in the* rainy season, when it 
produces good crops of Indian copi. 

From these examples we S'ee that &om 3 to *4 j^er cent, of sa- 
line matter may exist in a soil in certain circumstonceS) without 
rendeiftng it unproductive. More than thioj however, few soils 
can contain, and , yet continue productive. Where such large 
quantities occuS*, the shline matWr odghh to be washed out and 
Qa»eftilly analysed. A large propprtion^ where, the soil continues 
fruitful, will usually prove ^to consist of the nitrates of potash, 
soda; or lime. (F^tfo Professor Johnston's*^ hisirv^iions for the 
Analysis of Soi!^, pages 62, o3.^ , r , 

The soil No. 4, if treated with hunhir reduced to powder, 
-lyouldat oucc be restored to feHiUty, and if after this applica- 
tion, the efflorescence appeared, the patches should be treated 
with slaked lime, in the proportion of one seer to the square yai*d 
of saline patch. 

The soil No. 7 would require four tons of slaked lime to the 
acne, and the lime should be slaked with water holding salt- 
petre in solution. Three maunds of nitre would be required. 
It has been sho^vn that salt and nitrate of soda, acting together, 
, produce the best saline manure, and the heaviest wheat crops, 
ilie nitrate of potash or saltpetre wnll do the same. T trust tliis 
information* will be of value to the Tirhoot European landed 
^ proprietors. 

I have alluded the phosphate of lime as being greatly need- 
ed for the improvement of all onr grain crops, and especially 
60 for wheat. 

The wheat of Central Spain is best suited to our climate, and 
ff once introduced would speedily displace the inferior wheat at 
present cultivated. The problem before the Enrhpeaii planter 
is this. Is it worth while producing from 30 to 50 bughels of 
first-class wheat per acre, for sale in the London market, or is 
it not? „ 

• The bushel of wheat weighs on the average 60 ibs. : and the 
quarter 480 ibs., or maunds 5, seers 31^, and 800 grains. The. 
ave|uge price ‘of wheat was in 1869, 48s. id, per quarter, and 
tie average for 1868 was 63«. Ad, per quarter. In 1869, Uussia 
. snppii^ England with 7,761,915 cwt. of wheat, and in the pre- 
«vious year, our next door neighbours of Eg|pt, sent over 
3,178,675 cwts. of wheat to London, During the year 186,9 
England purchased 32,648,951 vjwts. of wheat towards which 
enormous quantity India did not contribute a single ton, and 
yet with proper management we should be able ^io cut.put Russia 
and America, who between them supply us wi^’^lSf minion 
cwts of wheat. The information supplied will eiwolcf the Eure** 
|)ean Jinded proprietor ^nd planter to deddo ♦whether wheat 



43 


, On ceriam lands in Upper India, 

fanning will finit liis books or not. My ow^ opinion is tbat it 
wilf, provided he can be supplied with &ie phosphate* needed at 
a cheap rate. • ^ 

The fossil •phosphate of lime exists in the Seicalicks in the 
greatest abundance. The supply may be said to be almost • 
incalculable, but unless private enterprise^enietB the field, and sub- 
scribes capital for Quarrying and utilizing this most valuable 
fertilitser, the mineral wealtji .brougKt .to neftice must and will 
continue to be neglected. To show how much^this phosphate* 
is valued by the British^ farmer,^! have only to refer the readdt 
to the London Spectator of* the SOth September last, in;page 
118(} of which he will find the Prospectus ofi the new Sombrero 
Phosphate Cpmpan^V, capital £130,000, with power to .increase. 
The island bf ‘ Sombrero in the West Indies has been leased to* 
tliis Company by the Crown ^at a pental of £1,000 per annum. * > 

“ The phosphate of this island is of the highest quality, and 
commands a ready and preferential sale at £5 per ton, at which 
price the present proprietors are refusing contracts, on account 
of the upward tendency of the markets.’* 

The fossil phosphate of lime of the Setoalichs is snpenor to 
the above, the bones of antedilnvian and existing animals being 
found imbedded in the matrix, which in cont&queuce must also 
be rich in phosphates. This mineral contains in 100 parts 45*05^ 
per cent, of lime, and 45*95 of phosphoric acid. • 

The phosphate of Spain, according, to Doctor Wallaston, con- < 
tains 48*5 of lime and 51*5 per cent, of •phosphoric ahfd, and, 
as in the Sewalichs^ entire hiljs are formed of it. 

One hundred pounds of the ash of the grains of wheat coft- 
tain 46Ibs. of phosphoric acid united with Bibs, of lime, I2lbs. of 
magnesia, llb^. of oxide of iron, and Bllbs. of potash and soda. 
Of sand or silica there is but Ife.. and of chlorine 6. Total 100* 

The %oils of Tirhoot and other productive BeJi soils are rich in 
eve]^thing but the phosphate of limey and as the natural conse- 
quence, the “grain produced (wheat) is of inferior quality. Let 
the best Indian wheat be analysed, and it will be found that 
silica qr flint is the principtu mineral matter present therein. 
It was but the otter day tl^at the European miller in chai*^ rf 
the Cawnpore steam flour ^ mills, positively, refused to grind*a 
sample of wheat for fear of injuring the mill stone. This flinty ^ 
wheat if sown dki Iknd suitably manured with phosphate of limo 
*^oa^ cease to be fiinly, for^wheat only assimilates or tdJce% np 
silieal when the proper substances are wanting. One hundred 
pounds of wheat straw ash contains 66ibs. of silicay and only 5ibs. 
of phoBph3k*ic a(fid. The grain is fed by the stalky the stalk 
to the roots, tjpie ^roots by the soil. Hence it follows that if 
soil is delQcient phospi^te^* soluble will as fiur 
pqssible*take their placQ, and [prodqce flinty wheat, Itniian com^ 
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Ac.» 4c. The Induin, agricnUurisfc (ryot and zemindar) :(pay 
thank hise stars that tor eight months out of the twelve, the 
country * teems with creeping things and insect life, whose birth, 
life, and death, keeps up a jsmall annual supply .of phosphates 
in his fields, but for which, a general failure of crops would be 
the or^eir of the day. The discovery of the great ossiferous 
deposits of the Setvalicks^is due to Bakerv Durand, Cautley, and 
Falconer. They *are c^isliint, some 25 miles from Saharanpore 
Vest ward of the Jumna river, and when worked the fossil could 
be%rought by ^boats, vid the Western Jumna ‘Canal, to the rail- 
way which cmsses it. Frdm this point it would be carried by 
rail to«. the Ganges . Canal, <and thence by boat to the Jumna tur- 
mination. of that. Canal, where a dep6t wolild be formed. The 
.fleet of boats belonging to the 'company would take in cargo 
at this dep6t, and after pass^^ug Allahabad, would supply the 
demands of the planters of Mirzapore, Benares, Ghazeepore, and 
all other river stations between it and the Soonderhumk. If the 
question is taken up, and a company formed, I shall on some 
fntnre occasion show how the mineral may be used without dis- 
solving it in the sulphuric acid. 


mei\od of cultivating Potatos introduced hy the Revbrjund 

Doctor Wrknford of Nairn, — Communicated by Lieutenant 
t J. F. POGSON. 

[I SEND herewith a paper on pota.to culture, which I shall feel 
much obliged by your submitting to the Council of the Agi*i- 
HorticuUural Society, for consideration and publication if ap- 
proved of. 

^The poteto contains 75 per cent, of water — ^and if by some 
simple process of drying, 50 per cent, of the water conldi bo dri- 
ven off, I think the tubers would keep well. 

, My idea is to dip the washed roots in a hot alkaline solution 
for a certain time, so as to de.stroy all vitality without cooking 
the starch. T^is done, they should be allowed to dry in the 
sijn,* and then be kiln-dried at 135®P. The skins will not be 
removed. Such dried potatos may be kept packed in chopped 
‘ sfraw, and when required tVir use, they will have to be soaked in 
water, and may then be boiled, or roasted at pleasure. If well 
dried, they might be reduded to a meal. ‘ 

If the plantain can be dried I see no reason why the potatos 
cannot be similarly treated. Want of funds, prevents me from 
undertaking the experiment, but if provided Jwith \hem, 
certsin I could cany out the pi'oject.] y x Jo ^ 

* “Defetor W^renford has .made stjme valuable experiments in the 
growing of potatos last y^ar . (1869,) He planted anordinaiy^^ 
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Plenty ^ six inches deep, and the earth was raised about it, 
until it became a mouzid 2 feet high. The plant flourished aiha" 
zhigly, and its^ haulm, pegged down^ covered a space of six feet 
nine feet. * jf he yield was fofty-four fine potatos, weighing 
eighteen and-a-half pounds. This year, eighteen of these roots 
were planted in the ordinary method, aftd yielded 65Ibs. X fifty- 
five po'unds)^ but the drought interfered with the crop. The 
remaining twenty-six were pll^nted so de^, that the diy weather » 
did not affect them.” Th^ V^re planted as follows : — “ A pit 
was dug three feet deep, and manure and soil put in, reducing 
it two feet. The potatos were planted whole in this pit, covered 
with two inches of soil, an^ as they grew, the pij. was gradually 
filled up to the surface, the hauhn being pegged down a% before. 
When the crop was dug, six^ hundred and twenty-seven (627) 
tubers were produced, weighing tlfiree hundred and twelve pounds 
and twelve ounces. 

“ The largest potatos weighed 2 ffis. 2 oz., and eighty •one were 
over one pound each. The others varying in weight from 2oz 
to 10 oz. Of the entire crop, fifty-seven only were small, i. e., frem 
loz. to l^oz. in weight. This result amazed the North country- 
men greatly, and the success of the experiment appears to be 
due to the deep planting.” ^ 

The above appeared in the Illustrated London tfelos, of the 
22nd October, 1870, and had Dr. Wrenford experimented on 
the more prolific varieties, still more • satisfactory results yould, 

I think, have been ensured. 

As potato culture is at present attracting some attention in 
India, the system devised by Doctor Wrenford might advanta^ 
geously be tried in our Hill stations. There are very few houses# 
in the hills without a small flower garden, and as digging a cir- 
cular hole, three feet in diameter, and as many in depth, arid 
filling it* subsequently with manured garden soil, would not cost 
two annas (three pence) each, the most economical person might 
plant six pot5.tos, with a fair chance of obtaining a good supply 
of tubers for use, and distribution of the small ones as 
seed. • , 

In England, under the old • system of cultivation, an acre of 
land produced on the average eight tons, ©r 216 vnaunds of 
potatos, but un^er tjhe German and Wrenford system, the pro- . 
daction of roots* ’seems to depend, first on the quantity of plant 
food, to be met with within a^^ven circle, and secondly^ on tho 
natural productiveness of the variety under cultivation. 

The experiments of the Revd. G. Hopton Scott, (of the Vicar- 
age, •Gringle^^^n the HiU, “ Axljolme”) concluded in Novem- 
bCT* 1871, sh(^ moit .•Iconclusively, that the poor man would^ 
come to* considerable ^ef, if E6 oulturated potatos the » 

only could aiffbrd to srroir* * • • * 
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This gentleman expeSrimented on twelve kinds of potatos, nsin^ 
one pound of each for sowing. ^The result is given below. 


• 1 , ** ' 

Produce. 

Cost pef pound at Carter's 
shop, London. 

o * 

c > 

ibs. oz. 

•• ♦ 

4 . 

Ash-leaf kidney 

7 12 


**2. Holbery^s kidney 

, ’ 8* as 


8. River's Royal ash-leaf 

10 I4- 


4i ‘ Hyatt's prolific ... *... 

12 0 

' 

5. Prince of \^es kidney 

6. 6 

t • 

6* Amtirican rose ^London) 

20 0 

9d. per B). 

American rose (own seed) ... 

* 33 1 


•• 6. Patterson's Victoria 

Mo^lj bad. 


9. Red Rounds 

8 8 


10. Dunbar Regents 

13 12 


11. Bovinias 

31 4 

Sd, per lb. 

12. Rcd-skiimcd Flour Ball 

40 5 

&s, for 14 lbs. 


The superior crop is thus described. The “ Bovinias’* have 
produced Slflis. ,of tubers, the large ones ranging in weight 

* from 11b. 2oz. to 3Ib. 3oz. each, — ^amongst the crops was a mon- 
ster, weighing 7lbs. 14oz. The “ Red-skinned Flour Ball'' has 
produced 40 lbs. of tubers from one pound of seed potato, and 
the “ American Bose Potato," has given 33 lbs. for one put down. 

I airi indebted to’ Major Shelley for the above information, and 
in reference* to the “ Climax" potato introduced by liim, I beg 
to state that four of my largest, weighed just over one seer, and 
three of the next size, ,a little over one pound, four ounces. I 

* observe that the “ Climax" now costs 9^. 6d. for seven pounds, 
or l5. 6d. if taken by the single pound. The potato is -well 
woiiih the money. It is a perfect beauty to look at, and produces 
a good crop. 

I think if the Society would order out a good supply af the 
“ Bovinia " American Bose" and “ R^-shinned Flour Ball" 
that the public would be very glad to pay for the seed potatos. 

Jt appears most singular to me that the Indian •Revenue 
Authorities, when making new land Revenue setil&ments, do not 
•stipulate with the zemindars to grow potatos, as a regular crop’. 
The seed in the first instance being isuppHed f]jpm model farms, 
free of cost. The potato, English Field Bean and Field 
•aiie legitimate Field crops, producing on the average respecfcivelyj 
8 tons, or 216 maunds ; 1,980 lbs. or 23 34 seers, and 

•>1,160 fcs. or 14 maunds seers, e ^ 

It cannot be said that, raising such crops woul^’min the R/yot^ 
for as far as 1 can judge from a critical examiMltion of official 

* 4ocuhients published 4y authbrity, it *is the # want ^ of thesQ 
crops that is impoverisbipg*the een^dar^ and the i^pil as well. . 








• * tfevi weeiJiod 4^, 


®ie subjoined table is drawn np from, an official Gfanges and 
Jumna Canal Report, •in which the condition of the* irrigated, 
land is thus proclaim^. ^ • 

“ The financial results of the "year display an nwvflTtip^ed ; 
prosperity/’ 


Table. • 


Crops. 

Acres * 
irrigated. 

• 

• • 

^Maunds^ 

Produced. 

• 

* • 

Produce per aero. 

• 

Value of mar^ 


Seer). 

Chts. 

• 

ket or retaU 
price. 

• 

• 

Sugar ... 

97,563 

• 

• 

2,009,329 

1 

23 

14 

*• -0. 

1,056,385 

Wheat 

697.936 

7,916.186 


m 

9 

2,635,505 

Barley ... 

257,509 

2,680,006 

Q 

B 

4J 

486,266 

Bice ••• 

111,020 

1,142,162 

D 

B 

8 

887,146 

Maize 

42,122 

353,547 

8 

16 

* Hi 

82,699 

• 

Millet 

93,369 

690,693 

7 

15 

14i‘ 

170,108 

Pulses •.* 

73,354 

601,574 

8 

8 

Of 

193,532 


1,272,862 

15,393,487 

• 

Tot 

al 

iE4,991,625‘ 

. 


In the West Indies, Mauritius, and elsewhere, one ton, or 57 
manndS of sugar, is considered a very low crop, and three tons 
an average one. As regards wheat, His Excellency the Viceroy 
has* caused* Major Corbett’s Report to bo published, and from it 
we learn that in the district of Budaon, without canal irrigation, 
the Major has produced nearly 23 bushels per acre,” and the 
zemindar who used water at discretion “ a Ifttle over nine 
bushels per acre,” whilst the prosperous Ganges Canal zemindar 
obtained no les^ than 18 bushels 6| pounds p^ acre. * • 

The averagd. wheat crop of England is 15,000 Jbs. per acre * 
or 26 bushels, which might* bo produced all over Indiaj with 
and wfthout irrigation, if comparatively deep ploughing, and 
suitable manure was made use of. The cultivation of the potato^ 
would coOToel tlie ryot to dig up the soil, to harvest his crop, 
and in doing^ he.wguld break mp the paw or “ <owa.” This 
land when ploughed, 'would yiejd ^ery much better crojfs, and 
the ryof would thus leam a Ibqpon jon the value of deep £ggmg 
•land ploug^g. 











4^ New method of cuUwating Pojatoe. * 

The craps indicated always command good prices, ^nd 
with the money so acquired, better or higher cultivation of 
wheat and sugarcane, becomes quite feasible. The field pea 
and bean, • as cattle food, are^far superior to gram, and as soon 
as a simple ‘plan for drying potatos shall have been discovered, 
the rydt will be able to keep a store of food on hand, which 
at present not in his power, even if he had the inclination 

do BO. ' 

r ' “ • ' 

Uniballaf January, 1872» 


S’ S'. 
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Monday, the 2&th Septemher, 1871. 

Db. C. Fabbb ToNNfiEiiB, V. P., in the Chair, 

Tjtb Proceedings of the last Meeting wcfe read and confiniicd. 

The following gentlemen were clcQjbcd Ordinary Members : — • 

Messrs. W. F. Graham, M. Xi, S.,* J. R. Forbes, Wm. Harlow, Rajhis 
Madho Rao, Capt. P. S. Marindin, Capt. G. B. Wprsley, Mrs. Annie Fox, 
Hiizrut Noor Khan, Capt. F. 11. Woodgjite, the Commandant of the 
Erinpoorah Irregular Force, Messrs. C. G. Master, M. 0. s., Wm. DeCourcy 
Ireland, James Craven, l)r. T. Ffrcnch Mullen, Major A. E. Campbell, BaJ)()o 
Gopiiuith Roy, Capt. A. C. Piulday, and the Superintendent of tlw Patna 
Lanatic Asylum. ^ 

Honorary Member, — Mr. John Scott, Curator of the Royal Botanici 
Gardens, Calcutta. • 

The names of the following gentlemen were submitted as candidates for 
election;— ' * , . • 

A. F. Wilkinson, Esqy Manager Tcllary Concern, Shahabad,— proposed 
by Mr. J. J. Guise, seconded by Mr. T. H. Mosley. , 

W. J. Greenwood, Esq., Assistant Commissioner, Lullutpore,— proposed, 
by the Secreta^, seconded by Mr, W. II. Cogswell. ^ * 

1). W. Ritchie, Esq., Officiating District Supenntendent of PoHco 
Cliyebas^, — proposed by Dr. S. J. Manook, seconded by the Secretary. 

^apt. W. Barron, Deputy Superintendent Revenue Survey, S. W. Frontier, 
Murree, — ^proposed by the Secretary, seconded by Dr, Tonnerre. 

Major A. F. Corbett, District Superintendent of Police, Budaon, — 
proposcd*by Mr. R. J.* Crosthwaite, seconded by the Secrefary. • 

Dr. II. A. Kidd, Civil Surgeon, Mundla,— proposed by the Secretary', 
seconded by Mr. Cogswell. 

. ^ C. F. F. DcHfixar,* Esq.,' Indigo Planter, Allahabad,— proposed b)i Mr. S. 
Jcnnkigs, seconded by the Secretary.# , 

J. Bhinchett, Esq., Registrar Generars Dei>artment, Allahabad,— proposed 
by Mr. Pi Mayne, seconded by Mr. J. W. Sherer. 

^ •ftanager government Garden, Fyzalwd, — proposed by the Secretary, 
seconded by Dr. ^ronneiTqJ ^ • 

^ The • Deputy Commi^ioricr of Bikini,* West Berar,— proposed by 
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laeutenant Colonel W. NexpUiaM, seconded by the Secretary. 

Jte^oiffed, — A. B. Patterson^ Esq., C. S., Futtehpore. 

The following contributions were 'announced: — 

1. Jpum^ of the Agricultural Society of N. S. Wales, for July 1871, — 
from the Society. 

2. A brief History of Bengal Commerce, from 1814 to 70, from the 

Author. r. 

^ 3. Heport pn Kew gardens for 1870, from Dr. Hooker. 

4* Becords of the Geological Survoy of India, Vol. 4, Pt. 3, from the 
Gov^ment of Bengal. 

5. The FUira Sylvaiica of S. India, part 12, from the Government of 
India. 

r ' 6. An assortment of Australian seeds, including the “Jairah” or 

Australian Mahogany, and several spedes of^Gum tree, from Dr. Geo. King. 

7. A quantity of maize seed raised at Port Blair, partly from seed 
received from the Society and partly from acclimatized seed, — from Capt. 
Mt Protheroe. 

8. *t-A small quantity of seed of English Dandelion, from Mr. H. A. Harris. 

(All the above seeds are available to Members.) 

^ Hoeticultueaii Notes. 

Col. J. A. Wright, writing from Morar, in respect to the receipt of a 
supply of cuttings, gives the , following as a succcssfrl mode of treatment, 
which may be useful ta many residents at dry Stations. 

I beg to offer you my best thanks for the large supply of cuttings 
received. Although the weather was extremely hot and dry on their arrival, 
v-and has continued so since, I have every hope of their striking, in consequence 
of a very large portion having reached me in splendid condition, from 
the perfect packing, and care bestowed on them when despatched ; all the 
roses were as. fresh as when cut, and some of the more succulent cuttings 
had thrown out little rootlets. They began to droop so much in spite of 
every precaution, after planting, that I plunged the pots, containing white 
sand and a littlq charcoal, in a bed of fresh manure, covered with six 
ii^eh^ mould, and then 6 inches sand ; with glass over the more delicate 
ones, and a thatch above all ; they now look, as fresh as on first arrival.^' 

^ In a subsequent note Col. Wright observes ; — " Witlii reference to your 
question, in your letter received on the 9th instant, I shall be very happy If 
you think the plan I have adopted for' the cuttings, worth a trial by any 
one; it certainly has answered very well in my case, and the majority are still 
doing well. Pray make what use you may think advikblo if my n§|be ; I 
have never tried it before for cuttings; but fq^ many have fouud 
it a m^t successful plan to ^plunge tilits of seed," which ct.^herwi8e generally 
here fail, in a similar hot bc<^ bqt omitting the upper layer of sand fthd 
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earthy I found the manure alone too hot for the cut^nge: I have never 
been able to raise a plant of Lavender, Sage or Tliyme here, withouj^the plants 
damping off when very smatl, until I tried this plan, and it answers for many 

seeds which are vJs’y difficult to raise/' • 

• • • 

Mr. S. Jennings, writing of certain gardening operations which he is 
conducting in the Khoosso Bagh at^AUahabad, g^es the following description 
of a raised bed which seems to answer well* the purpose for which it is in- 
tended : “ Just now I have a raised bed in the garden which is the admiration 
of every body. It is iii three* fiersiof & tpangular shape, the lowest about fO 
feet on each side; the, earth banked in with vitrified brick. On this aro 
planted Ferns, some in amongst the rock woVk ; the middle tier is a Inass of 
purple and blue ^chimines, in profuse flowery the upper tier is covered over 
with rock work, in the centre of^ which is a single plant of Calamus, wiiji 
its graceful leaves, around the root and all over the rock is Tradescantia 
zehrina. Tlic tout ensemble is so good that I mean t 6 extend the use of this 
particular Style of raised l)cds. In the cold weather they are w^ell adapted to 
show off such low growing plants as Violets, Verbenas and bulbs. This is the 
first time 1 have ever used Achimines for the open border, and I know nothing 
that wpittls it for the rains.” 

Dr. Beaumont, Residency Surgeon at Indore, thus alludes to his treatment 
of Clianthus JDampwrit a plant which, though so handsome, is very scarce in 
our local g^irdens ; 1 think it would be well to bring to notice the mistake 

made in growing the Clianthus Dampieri: A» a rule it is killed by coddling. 
In October or November it should be sown in an open border freely exposed to 
the sun, and, if not transplanted or interfered with, fiowers freely and to a 
certainty. The roots ore so fine and easily broken that to transplant is to kifl 
the seedlings.” * 

The Secretary brought to notice that having received several complaints 
11*010 Miwibors, of seeds having failed to germinate, consequent on the 
unusually damp season recently experienced, he hkd referred to Mr. Scott 
(who*had repoHed so favorably on these seeds, on their first arrival) and who 
now recommends the following treatment. It is particularly requested that 
Members swho resort to Jhis treatment will fevor the Society^ with the result 
of their experiments. It may be added that some Members who found thesb 
seeds to germinate most freely in the first setting in of an unusually early rainy 
season had since bequ disappointed in their subsequent sowings, proving that 
tlfb seeds had been affected by damp or atmospheric influences arising from 
long and continuous rain. Mr. Scott writes, I would suggest that MemWs 
be recommended to put a little quicHime into each packet, and keeping all of 
cour|e*in a di^^nd mry room until they sow. The quicklime (which has such 
aftrong affinit^ar carhonie acid) will atf onqe act upon the seeds and remove 
the super^undauoe of carbonic acid* *which t];icy have absorbed ^in % moist 
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atmosphere. By adopting these simple precautioimry measures, I de not 
doubt that 'the result of germination will be much jnore satisfactory." 

Grant of a piece of gbound fr&m Government .fo$o a garden. 

* • • ^ 

Submitted the following correspondence on the above subject ; 

JE^om Ihe tJouneil of the Agncultural atiA JBtortiotdEural Society of India, to 
the Secretary Ip the Q-oeemment of dated 20th December 1870. 

^ *Sir, — We, the ^lnders]gned, representing the 9(>nncil of the Agi'icultural and 
Horticultunil Society of India, ha\Kj thfe honor to request tliat you will submit, 
for the ^vorablc consideration of , His Honor the Lieutenant Governor of Bengal, 
the following representation and requisitioei froinf tile Members of the 
Society. 

^ * 2. On the 3rd February 1864, Abe Sdciety addressed you on the subject 
of a grant of a piece of land from the Military Orphan Society’s premises 
in lieu of the ground at the Botanical girdens then about to be resumed by 
the Government, setting forth fully the position of the Society and the services 
it had rendered. 

3. • Under cover of his docket. No. 3102 of 20tli .Tuly 1864, the Junior 
Secretary, Mr. S. C. paylcy, forwainled a correspondence with the Govem- 

•ment of India which shewed that the Military Orphan Society s premises had 
not then been made over to the Government of India and that the Government 
of India was unable in couseciuence to move in the matter. 

4. * On the 1st November 186^4, the Junior Secretary to the Government 
of Bengal, Mr. S. C. Bayley, forwarded copy of a letter from the Secretary 
to the Government of India, Home Department, No. 3127, of 6th October 
1864, to your address, offering the land betw^cen the Allii>oro and fiidderporc 
bridges on ceriain conditions. A further communication 'was, received dated 
8tH February 1865. 

6. These two communications were acknowledged in the Society's letter, 
dated the 28th February 1865, the offer being respectfully declined op, the 
ground of the terms attached to it. The more potent reason for declining 
the offer, though not then stated, was the condition which forbade any nursery 
g|u^n being mahe. The great usefulness of the Sodiety is depend^t on its 
liaviug an experimental garden, which Ws impossible under the condition 
referr^ to. ^ 

6. From that day to the present the Society ^ has-been using cvepr 
endeavour to obtain an eligible site foPtan experimental garden but has been 
unsuccessful in its mid^vours. 

7. utility of the Society has been so crippled: by 3 want of a 
go^n (for without a garden it is^impossihle to do any thi^- in the w&y of 
growin^expcrimental crops or in Improving the culture of^ iruits) that the 
Soriety respectfully venture tb m^kc ope more^ appeal to Government fpr 
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assistance in obtaining a suitable piece of ground. 

8. Sucb a piece of |^round is, we believe, at present availabUe at Allipore, 

to the south of the Ha-ha fence ^t^hich bounds the ground attached to 
Belvedere. , 

9. 'riiG Society is not aware whether this land has been appropriated to’ 
any particular purpose, J}ut if could bo diverted from the purpose'to which 
it may bo intended to apply it hereafter, the Society would respectfully solicit 
the grant of this land in perpetuity,* in return for which the Society would Be 
willing on its part to forego *alto^et{[ci; the annual grant of Ks. 5,000 whtch 
it at ijresent reccivesi from the Government. The Society is of opinion that 
were this land ma<^ ov^er to it,^the small funds of the* Society would Just enable^ 
it to lay out a garden, and its anpual income, together with anjr proceeds it 
might receive from the sale of grafts, &c., would enable it to stock and 

tain the garden on a proper footing, as well as to distribute agricultural and 
horticultural seeds as at present. ' 

10. The Society is well aware that it is asking the Government for a 
valuable piece of groimd ; at the same time it offers to forgo a grant which 
represents a considerable amount of capital, and without w'hich werp it com* 
polled to purcliase ground out of its own funds, its very existence as a Society 
would bo impc'rilled, for its annual income would not aflow of the ground bein^ 
properly laid out, stocked and maintained, as also disable it from issuing the 
annual supply of seeds, agricultural and horticultural, 

11. The great good that the Society bus effected in time past, has been* 

owing to the land which it had occupation of in the Botanic Garden. That it 
has not done more since has been owing to the resumption of that land in the 
first place, and the impossibility of getting ground in a favourable position 
except at a cost quite beyond its means. * 

12. The* present proposid on the part of the Society is one w^hich appears 
to it have this advantage over any that has been made before, viz, that the 
Government can allot a piece of ground which is at’ present unutilised, the cost 
of which to Government, it is believed, represents only about 13 years purchase 
of the grant wdiich the Society offers to relinquish, a grant too which if capi- 
talized* would represent considerably more than what the gjround originally cost* 
The minor advantage of having a well kept garden, even though an experim’ent- 
al one, contiguous to the ground? of Belvedere, the il^sidence of the head of 
the Local Government, is so self evident that it requires no further remark. * 

• ^ 
JFrOm JEC. 8. Beadon, JEsq., Ojgici<9tvng Under Secretary to the Qovemfnent of 

Bengal, to the Secretary to the Government of India, Some Depart^ 

ment,^^No. 'fi.24, dated Fort William, the \2th January 1871.^ 

• * Sib, — directet\ to forwiird, for the consideration and orders of His 
Excellency the Povenior^ General inXlouncil, the accompanying copy’of aleftcr 
from the Cquncil of thq 'Agriculttod, ?in4 Horticultwl Society, dated the 
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20th December 1870, sj>liciting that the plot of land south of the fence, wl\jch 
bounds the gi^unds attached lo Belvedere, and which is the property of Go- 
vernment, may be made over to the Society in perpetuity, and stating that in 
return jihe Society is willing to foregoioltogether the aimuaf ^alit of Us. 5,000 
* which it at present receives from Government. 

2, The Licutenant-Goverifbr sees no objection t<» the proposal of the 
Sodety, and recommends that the transfer of the land may be allowed. 

« 3. Tlie only doubt that ‘occurs to the Lieutenant Governor as to the 
possibility of meeting the Society's trishc^ h, that it has b^n intended to erect 
on the ground in question barracks for the native infantry, but from inquiries 
made His^onor is led to hope tha£ this will not be an insurmountable objec- 
tiou ; and he* desires me to add that^ apart from a desire to promote the objects 
of SQ useful a Society, it will undoubtedly be. ^ great advantage to the Lieute- 
nant-Govjernor of Bengal to have a gard^en immeiliately to the south of Belve- 
dere instead of native infantry barracks. 

4. The Lieutenant-Governor has ascertained that, without any precise 
stipulation as to keeping the ground in an ornamental state, the Society will 
probably be quite willing to agree to certain conditions which will prevent the 
occupation of the ground by them becoming disadvantageous to the Lieute- 
nant-Governor's residence. This point, however, will be settled between the 
local Goyeminent and the Society ; and the connection of Belvedere w'ith the 
i concession is only referred to here in the hope that it will render the Governor 
General in Council not less willing to give a general consent to the arrange- 
ments proposed. ' • 

From A. 0. Hume, Esq,, C, B,, Secretary to the Government of India, Be* 
^artment of Agriculture, Revenue, and Commerce, to the Officiating Score- 
tary to the Government of Bernal, General Department, — (No, 61, dated 
Simla, the 2Hth July 1871 J 

Sib, — In reply, to your letter No. 124, dated 12th January last, I am direct- 
ed to state that the Governor General in Council sanctions the proposaFto 
make over to the Agricultural and Horticultural Society the plot of Govern- 
ment land soiith of the fence which bounds the grounds attached to Bclyedere, 
in T^tuVn for which tfne Society will forego ^altogether the annual grant of 
{Ls. «5,000 which it at present receives from Goiyernment. 

• 2. 1 am, however, to state that this sanction is given on the distinct 

condition that the occupation of the land for any other purpbse than that of £ 
formin*^ an agri-horticultural garden will'^not be allowed; and that shmild 
it ever cctase to be used for this purpose, it will be at once resumed by 
Government. 
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From a. B. WiUon, Btq., Qgieialing Viider-Seereltny to the OovemmeM 
of Bengal, to the geeretarg to the Agricultural and ‘Bortieuttwrta 
Sodetg offn^, Bo. 2389, dated Fort William, the 12<* August 1871. 
Sib,— W ith rdFerence to the letter from the Coondl of ytmr &>ciety«. 
dated the 20th December 1870, soUciting thafc the plot of Govemmont land 
south of the fence which hounds the grounds attached to Belvedere may 
he mads over to the Sooiety in fws^etmty. fof the purpo* of. laying out 
an experimental garden, I am directed to forward, for the'information of tl>e 
1. To the Secretmy ^ the of the letters noted on the marpn, 

from which iteudll be seen that HU Mency 
^0 Govomor General irf ConneU sanctions' 


2. P^om •'the Government of governor urenerai iir uouncu sanctions 

India, Department of Agri- the transfer of the land as proposed, on 
culture, Ilevenuc, and Com- , , , « . ^ * • 

merce.^^No. 61, dated the 28th the nndef standing that the Society will forego 

altogether the annual grant of Rs. 5,000, 
which it at present receives from the Government. 

2. Tlie Lieutenant-Governor desires me to say that it will perhaps be 

convenient that possession of the land should be taken by the Society Yrom 
the 1st of January 1872 ; . in the meantime arrangements will Tbe made 
for the preparation of a formal deed of conveyance tinnsferring the property 
to the Society. The conditions specified in paragraph 4 of this o$icc letter t5> 
the Government of India, and in paragraph 2 of the reply, will be embodied 
in the deed. , ^ 

3. The necessary papers will be forwarded td the Solicitor 1bc> Govern- 

ment for this purpose, and that officer will be requested to place himself in 
communication with the Society on the subject. • 


From the Secr^offy Agricultural and Horticultural Society of India, to f%e 
Officiating Under Secretary to the Government of Bengal, Bated Metcalfe 
JHBll, Calcutta, 2Xst August 1871. 

# lam directed by the Council of the Agricultural and Horticultural Society 
to acknowdedge receipt of your letter. No. 2389 of the 12th Instant, with 
its two enclosures, and to convey the best acknowledgments of the Society 
for compliance with %he request conveyed in my letteit of 20th Dec!eniJ)er 
last, for the transfer of the piece of ground South of Belvedere to the Society 
for tlie pui'poses^f an experimental garden. ^ 

j 2. . The Society, I am to add, accept the transfer of the groimd from 
the ^st of January next, on the conditions 8x>ecified in para 4 of your*letter 
of 12th January, to the Government of India, No. 124 and in para 2 of the 
reply from^at Government of 28th July 1871- 

^ • In coni^tion ujth^thd above tlje Council gave the following notice of 
motion, for confirmation «t the next^eeting. 

** lliat the Council of .the Socifty be allowed to appropriate a sum not 

• m ^ m % • 
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exceeding Rf. 25,000, out of tho invested capital of Rs. 42,700 from time to 
time as required for the erection of a suitable buildjng on the ground lately 
acquired by the Society from Governments or for the purchase of any suitable 
dwelling hoqso in the immediate vicinity of the said ground, for excavating 
tanks, and laying out such land p acquired for a garden for the use and benefit 
of the Members of the Society in the terms and conditions of Cli : V Sections 
I and II of the ByeJj^s/^ 

V 

■ ^ PbofosIl fob an Aobicitltubal 12xhrBmoiJ in 1873. 

. • 

R^ the following coiTcspondcncc arising out of the Resolution passed at 
,,the Montiily Oenera^J Meeting held in June last : — 

From the Secretary to the Agricultural and Sorticultural Society of India, to 

« * the Secretary to the Qovemmeni oj Iiengal, dated Metcalfe Mall, 13^^ 
July, 1871. 

Sib, — At the last monthly general Meeting of the Agricultural and 
Horticultural Society, held on the 15th June, the subject of Agricultural 
Exhibitions was discussed, in connection with certain interesting details that 
wore then submitted regarding the last annual show of the Royal Agi’icultural 
Society of England; and a resolution ivas passed to the cITcct that a com- 
Aiunication addressed to the Government of Bengal. 

, 2. It will Tie remembered that the first and, iis yet, the only Exhibition 
• , of an agricultural character that has been held in Calcutta, under Government 
auspices, *tdok place in Janhary 1864. 

3. It being important to know if any and what progress has been made 
in the different branches of agriculture during the last 7 years, and the faci- 
lities for sending specimens froiii various parts of the country having consider- 
ably increased in that time, 1 am directed by the Council respcctrully to submit 
to II, H. the Lieutenant Governor, the desirability of holding another 
Exhibition in January 1873, on such jdan of operation as His Honor may 
consider best, and to tender the aid of the Society in assisting to -carry out^thc 
details of the scheme. The Council would, however, venture to suggest that 
prize lists should Ije previously prepared by a Committee specially appointed 
for tte purpose, and that special encouragement should be held out to the 
^rural dosses for growing successfully articles which require special cncouragc- 
enent. The Council suggest that for the Exhibition in fbe early part of 
^1873, should His Honor approve of «the proposal, the cs^peiices thereof might 
be itfduded in the next budget. The Cofiucil further submit tlint the result 
of this Exhib^on will probably prove of special value to tbe recently or- 
ganized Department of Agriculture, as well as to all interested in'* the develop- 
ment of the agricultural resources of the Country. ^ . 



From K H. Wiison, Esq., Q^. Under-Seoy. fo the^Oo^. of Bengal, to 
the Seeg, to the Agricultural and KortmXtwral Socieig <f lindia, Jjfo, 
2195, dated jFoH TFUliam, the ^8th JuJg 1871. 

Sib, — I A3C diredied to acknowledge the receipt of yonr letter dalSed th5 13th 
instant, suggesting tliat another agricultural e:ij;hibition be held in January 
1873, and in reply to stkte thai$ before passing final orders on the proposal, 
the Lieutenant-Qovemor will be glad^ be informed if the*6ocinty have reason 
to believe that practical benefits hav^ resulted from* the last eexhibition in (the 
way of the improvement of agricultiub ; . and if so, I am to beg that you will 
be so good as to specify any that have come ijp the knowledge of the ^ciety* 

From the Secretary to the Agriculturql ami Bdrticultural Society of India, 
to the Secretary to the Government of Bengal, Bated Metcalfe Mall, 
10th August 1871 

Sn^ — I am directed by the Council of the Agricultural and Horticultural 
Society to acknowledge the receipt of your letter. No. 2195 of the 26th ulto., 
and to offer the following observations. , 

2. The Council are of opinion that the exhibition of January 1864 had 

the desired effect of enlisting the interest of the native^Zemindars, and of the 
community in general, in the objects which the exhibition was intended tg 
promote. • • 

3. One great practical effect of the exhibition was that it enabled the 
Government and the community to form a cbmpara^ive idea of the .growth of’ 
the different articles, and the breed of live stock in different parts of the 
country, and the consequent increased competition on the part of many ^to 
avail themselves of the improvement in t^p specimens exhibited by others. 
It is only by public inhibition that information as to the state of agriculture 
in the different parts of the country can be practically known, and. the 
progresf made accurately ascertained. It is improbable that all the benefits 
der^able from periodical exhibitions can be realized by such 'spasmodic, un- 
sustained and interrupted efforts as were made in 1864-65. 

4. This exhibition, it will be remembered, was followed in the succeed- 
ing ye& by local exhibitions in various districts of l^ngal. Thesq local 
exhibitions were more or less succeSsful as a stimulus to those interested in 
agricultural pursuits, and thus, in their turn, subserved the object in view. * ^ 

5. It was ofigmfiUy contemplated that another central exhibition should 
be held in Calcutta in a reasonable j^riod after these local shows, in order 
test what improvement in agriculture, the breeding and rearing of stock, 
in the majmfactuw and use of agricultural machinery and implements 
hajfi taken ^e since the first central exhibition of 1864. Owing however 
to the famine in Oris& |bd subsequent distress in various parts of Bengd, 
^ygood effects wHch might, have ^resulted from the institi:diion of these 

• exhiUtion^l&ve horn arrested ki the haM struggle for life during* the period 



Teferred to ; imd fbr, tlieso reasons the Coim<nl of the Society are notcin a 
position to s^te what specific advantages actually have accrued. 

6. — As regards machinery howevCr^I am directed to bring to the notice 
of Hi^ Honor the Lieutenant Governor Gie opinion of onte of the largest 
' exhibitors of machinery at the exhibition of January 1864^ which is couched 
in the following terms it such exhibition a^ that hdd at Allipore in 
1864 had been steady continued it is our firm conviction the results would 
have shown themselves ere this " 

' 7.-— It could scarcely be expected, '‘even by "the most sanguine, that a 
singler, imtiatory central exhibition, followed by a few local shows in the suc- 
ceeding <Jfear, would produce any^perceptible lasting benefits. In support of 
this view the Council would draw at^ntion to the case of agricultural 
exhibitions in England where it has required a successiou of annual shows to 
achieve some of the objects contemplated by the promoters. 

8. — It is a question whether at th^ present day the Royal Ag^cultural 
Society could point out such an extent of improvement in the various depart* 
ments of agriculture as might have been anticipated after the experience 
and encouragement of more than a quarter of a century. 

9. -*If, thereftye^ backhd by the great intelligence, skill, and capital of 

a large section of the community, the state of agriculture iu England leaves 

still great room for improvement, it is hut fiur to assume that, before any 
6 

perceptible improvemeut can be looked for in the agriculture of Bengal, 

^ persevering and well sustmned efibrts for its improvement must be made by 
the emplo^ent of means successfiiUy availed of in England by district and 
central exhibitions of agricultural produce, stock, machinery, and implements. 

From the Officiating Secretary io the Government of Bengal, in the Judicial 

and FolitkaL DeparttMnf, to the Secretary to the Agricultural and 

* Horticultural Society, Ho, 697, Hated Yacht Bhotas, Gowhaiiy, the 

mhAuguit IS71. . 

• 

*SiB, — 1 am directed to acknowledge the receipt of your letter dated'' the 
10th instant, communicating the opinion of the Society in regard to the 
benefits which have resulted from the Agricultural Exhibition of 1864, in 
rile way of improvement of agriculture, and with reference to your previous 
communication of the. 18th ultimo, 1 am te state for the information of the 
^iety that, with the Census and Cess work in hand, the Lieutenant Governor 
^ is not prepared to pledge himself to an early Agricultural Exhibition. His 
Hondr is of opinion that without holding the proposed Exhibition, the 
agricultural interests of the country may perhaps be improved in a humbler 
manner meanwhile. 



IteANSMISSIOS FROM EnoLAKD TO IJTOIA OT TiKBEB TbEBS ARD 

FlOWBBIKO SHBt7BS| HSBMSTXOiJUiY BBAliBOi BY PATTBBlf POST. 

' • 

Read the •following letter, mth^itg accompanying endors^ent and 
annexnre in reference to the papers submitted at the last monthly Tneetdng • 

l^om C. Bbbraiu), Es<f., OJIeiaHng 8ectHary*to ike Qwerfmwt of*Beng<ii^ 

Ml the SambM IkpgHment^ta thB SeSrefarg Agfi<natur^ <md 
Sorticul^al Society, No, 3873,‘dafed Fort William, the 6ih 'Septen^ef 
187 L ' • ; . ^ ' •• 

Bib, — W ith reference to yonr letter dated the 19^ Jnly, I am dh^efited to 
forward herewith the tfccompamying ehdrosement* and annexnre, from the '»i 
Govemdient bf India in the Department of 
No. 107 dated 25th Axigost. Eevenne and Commerce* contdim* 

ing a letter from the Offidating^ Director General of the Post Offices in 
India, from which it will be seen that an attempt has been made to secure 
the transmission by Pattern Post of timber trees, and flowering shrubs 
between England and India. • 


From F. B. Hoog, Esq., Officiating Director Chaeral of ike FoH Offices 
of Indite to the Secretary to the Government of ICndia, Department of 
Jgricttlture, Seventte, and Commerce, No, 2078, dated Simla, l4itS 
August 1781. j 


SiE,—I have the honor to acknowledge tKe reoeiRt of your lette^,,No. 75» ^ 
dated 9th August, relative to the transmission of timber trees and flowering 
shrubs between England and India by Pattern Post, and in reply to offer the 
following remarks. 

2. — The Ppst Master of Bombay is right in stating that, under the coif- 
ditions laid down by the British Post Office, which compel the packing of 
samples m such a manner as to be easy of examination, hermetically sealed 
tin sMises cannot be received for transmission to ’the Uniteti Kingdom hy 
Pattern Post. These conditions will be found in pages 12 and 13 British 
Postal Guide, dated 1st April 1871. 

3. <4Notwlthstandhig the remonstrances of the Post O^ce in this coipitry. 

Her Majesty's Post Master GeneAil has recently determined to restrict the 
Pattern Post betvpeen England an& India to honafldk samples, and it has ifot 
^erefore been without surprise that I have demi offidally obtained copy of a’ 
despiftch from Her Majesty's Seergtary of State for India, No. 19, toed ^ 
9th March 1871, stating that liberal concessions had been granted by Her 
Majesty's Master General in respect to the transmission by Pattern Post 
^ptfireen En^lhd and India of plants in airtight cases to a maximum weight' 

of 8 pounds, and of seels <^mpletely <Josed so as to be free from interference.^ 

* 4,— I have placed myself in communicatioa with the London Post Office 



lirrii. Pfoceedti^fi ^ ih Society, 

I • 

on tlie subjopfc, and w!fl acq\viinl yon mtih tbe result’ of my reference. 

No. 107. ‘ 

• * 

Copy forwarded to the Govehuneht of Bengal foi; ifijGonnation, with 
reference to its endorsement Ko. ^^^2 dated ^th nltim<^ and with an 
inilmMAdn that a further oommuiu'cation will be madron the subject hereafter. 

® Dsfc.*ov Aoel, Rbv., to) . By Order. * 

CosorliBOKi “ / . (I^d.) « J. GEOGHEGAN. 

Agriculture 4* Soriiculture, Smld, T ifnder Secreta^ to the Qov^hm^eut of 

*^thAMgwt,\^\. ^ J Ind^ 

• ■) * I 

M'lSOBLLAl$rBDTrB CfOMMTTinOATIOKS. 

1. From Government of Bengal ) — ^repoits on experimental trials with 
Compton’s patent chemical manure^ ^ 

2. From Government of India, department of Agriculture and Corn- 
merce ; applying for two complete sets of the publications of the Society from 
the beginning, and to be furnished with eU future publications. 

Th& Secretary said he had forwarded copies of the Transactions (old 
series), and of the Journal (new series); but was unable to supply the old 
series of the Joumal.in consequence of so many copies being out of print; 
^'hereupon it 'was resolved to request Members to send in any copies of the 
old series that may no longer be required by them. 

8. ^ From the same, forwar^ng extract of their proceedings in reference 
to the steps recently taicn to acquire full information as to the present state 
wad prospects and past history, of the Indian silk trade, in view to ascertaining 
;the best practical method of developing it, and improving Sericulture in India. 

4. From John Scott Esq., returning thanks for a set (imperfect) of the 
publications of the Society, which will prove of high value to him as a book 
of reference in the work^ on which he is engaged. 

Mr. Mowbray submitted a plant of Phuloenopsis — = — in Hewer. 

For the above contributions and communications the best thanks of the 
Society wm:e accorded. 



Proceedings of the Societg, Ixxiii. 

Thnrt^ag, the ^Ard November, 1871. ■ 

SiALKiETT, K8(J., V. P., in the ’Chair. 

The Proceedings of the September Meeting were read and confirmed. 

The following gentlemen were elected Members : t 

Messrs. ^A. F. Wilkinson, W. J. Greenwood, D. ,W. Ritchie, C. P.F. 
DcHoxar, J. Blanchett, Capt. W. Barron, Major A.*P. Corbett, I)r; H:A. Kidd^ 
Manager, Governmenl; GardCn, J’yzahad, and the Deputy* Commissioner* •f 
Bassira. * ^ * 

The names of the following gentlemen*' were submitted as candidates for 

election : ^ * * * • ' 

« • 

W. LleM'hollin Esq., Durbuygah, — ^proposed by Mr. H. W. Stevqns, 
seconded by the Secretary. 

Mr. G. L. Narsing Bow, Yizagax)atam, — ^proposed by the Secretary, 
seconded by Mr. S. H. Bobinson. 

Maharajah Bhugcruttee Mohendra Bahadoor of Killoh Dcwkonull, — ^pro- 
posed by Mr. T. E. Ravenshaw, seconded by the Secretary. * 

The Manager of Tarrapore Tea Garden, Cachur, — propo^ by Mr, H. 
H. Sutherland, seconded by the Secretary. • 

The Rajah of Runtil, Mirzapore district, — ^proposed by the Secretary* 
Municipal Committee, Mirzai^re, seconded by the President. 

Lieut. R. Hunter, Madras Army, — proposed by Capt. J. Johnstone, 
seconded by the Secretary. 

Percy Wigram, Esq, C. 8., Bustee, N. W. P.,— proposed by Capt. C. S. 
Hoble, seconded by the Secretary. ' 

A. Q. Tytlcr, Esq., Sub-deputy Opium* Agent of Allygunge, Sewan,-*- 
proposed by Mi'. Lewis Cosserat, seconded by the Secretary. 

Ca)|t. V. Guavain, Commander of the Steamer Meinam , — proposed by 
Mr. R. Blecbynden, seconded by Mr. R. M. Daly. • • 

•Major W. M. Lees, Under-Secretary, Government of India, Military 
Department,— -proposed by the Hon’ble E. Jackson, seconded by the Secretary, 
E. Ji. Edgar, Es^., Tea Planter, Cacliar, — proposed ^ Mr. W. H. Cogs- 
well, seconded by Mr. J. H. Haworth. • • 

Syed Welayet Ali Khan, Batna, — proposed by the Hon’ble W. AinsHe, 
seconded by the ^crotary. • • 

* The following'coutributions were announced ; , 

1. " Report on the Royal Gardens at Kew for 1870. From Dr. Hoofier. *, 

2. Forest Culture in its relation to industrial pursuits, by Baron F. Yon 

Mueller. the Author. ^ 

• 3. Journal of tlm Viatic Society *of Bengal, Part 1, No. 2, and Fart 2, 
JSo. 3, 187U Erom the Society. . 



Ixxtv. 


Proceedings of the Society^ 

4. A (Quantity of Manilla Tobacco seed. From Dr. Hooker. 

5. Seed of the Moreton Bay Chesnul^ ((jastanoapermum AuatraU)* 

From H. Leeds, Esq. o ® 

6. A 'large supply of seed of Poinciana regia» From Bf\jah Suttyr nund 

GhosaU e 

(The above seeds are available to Members.) 

» *7. S small assortment of flower seeds of annuals, raised at Nyneo 

TaT, and cuttings bf Fnchsias and Qeranitims. Frbln F. E. G. Mathews, Esq. 

8. A sample of Tobacco raised from French seed. Prom Colonel J. C. 
Haughtcm. (Referred to the Coinmittee for report). 

The Secretary announced tlje receipt, since the last Meeting, of several 
more complaints from Members regarding this year's importation of vegetable 
and flower seeds. He had, fortunately, been able to secure small consign* 
ments of vegetable seeds imported by recent steamers, from England and 
France, which he had distributed to all complainants. The Council had issued 
instructions that, with the view of preventing exposure to damp, each Mem- 
ber's share of next year’s consignments bo secured in hermetically sealed 
boxes previoii^ to despatch. The importations from America and France will 
probably reach this in'all August next. 

Disposal op Motion. 

The motion, of which notice was given by the Council at the last Meet- 
ing, to tliQ following effect^ was next brought forward : 

** That the Council of the Society be allowed to appropriate a sum not 
eT^poeditig Rs. 25,000 out of the invested capital of Rs. 42,700, from time to 
time, as required for the erection of a suitable building on the ground lately 
aicqtured by the Society from Government, or for the purchase of any suitable 
durdling house in the immediate vicinity of the said ground, and also for 
excavating tanks, and laying out such land so acquired for a garden for the 
use and benefit *of the Members of the Society, in the terms and conditioLs of 
Chapter V. Sections I. and II. of the Bye-Laws.” 

Proposed by Baboo Peary Chand Mittra, seconded by Mr. S. H. Robin- 
son, and resolved ^ .at the above be confirmed. 

Horticultural Notes. 

Mr. F. E. G. Mathews, of Nynee Tal, advising the despatch of some 
plant cuttings^ intimates the mode he has adopted for their preservation, in a 
flote,*of which the following is an extract : 

”1 have this day despatched per pattern post, pro-paid, cuttings of various 
fhehsias and of geraniums. The weather is stiU warm for the:! ame of ytar, 
and 1 am afraid some of the cutting (fuchsias particularly) will not reoeb 
. ^ou in good order j however kindly l6ti me know results. ' I have* smear^ 
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cnttings of two l>atches of^chsias in collodion and the others with common 
melted wax. I have not much faitl^^n collodion, as X find it shrivels 
cuttings, the spitij,* perhaps, in it pi’oduces this, effect. I think common 
mucilage of gum Arabic or treacle, or honey, or syrupj better. I will send you 
cuttings smeared with of these substances for experiment. I will not 
send more tilX I hoar from jou as t<j fi^te of the&.^ Tlie da^p moss ought to 
keep them fresh for two or three days, and they ought to be with you in five ‘ 
days altogether.” 

The Secretary mentioned he had lost no time in transfennng these 
cuttings to Mr. Scott* Cumtor of the Royal Botanic Garden^ who had%vored 
him wdth the following report : * 

duly unpacked the bundle of experimental cuttings from Mr., 
Mathews, and found all in a very similar and fair condition- The object of 
collodionisiiig and waxing cuttings however w^as frustrated in this experiment 
by the three samples ( the clean cuttings^ the coUodionised, and toaxed) having 
been similarly enveloped in a thick layer of moist moss, so that the merits 
of collodionising was not in the least illustrated. After simply treating the 
cuttings with collodion, &e,, there should be no need of moss (in such com« 
paratively short journeys at least ) or indeed anything else, than a couple of ^ 
folds or so of thin cloth to wrap the cuttings in and tying the bijndie at either 
end, in accordance *\vith sample post rules. It is in respect to tlieso that one 
of the groat advantages of collodionising is illustrated ; inasmuch as enabling 
us to despatch three or four times the number of cuttings at the same cost of 
those enveloped in the heavy covering of moist moss. For long journeys of two 
weeks or a month, I should recommend that they bo simply collodionised (for 
I have yet much faith in collodion), and then placed in a light deal- wood* 
case, amongst perfectly dry powdered charcoal : thus treated and with propedy . 
matured puttings, I have every hope of successfully importing from Europe 
many a delicate plant, which it has been difficult to transmit even by Wardian, 
cases.* Mr. Mathews considers ** the common mucilage of gum Arabic, treacle, 
or honey, or syrup better,” and he is partly right if his view is simply that 
of sustaining the vitality, of the cuttings. The three last iwimed substax^ccs 
however are objectionable on account of weighty each requiring a quantity 
sufficient for the inimersion of the dhttings. Gum Arabic has not this objection, 
and indeed answersfthe purpose Veil,, though certainly not better than, or even 
a^well as, collodion; that having considerably higher powers of adhesion. 

Mr. Scott also offers the following remarks in reference to Dr. Beau* 
mont’s observations, which were submitted at the iast meeting, regarding the 
too ^jalicate tr^ment of Clianlj^ Dempiefri : 

• "I have read Dr, •Betumont’s lettir. ,I think he is quite right about 
the mischief dene •by ooddling the CltofhtJmsi it augurs well to hq one of ouv 
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gayest border annuals in the cold season. No h^etter illustration is required 
than the magnificent plant exhibited at your lost exhibition. Seeds sown in 
our fiower'beds about this time (early part of October) in, a' somewhat raised 
hud sandy compost should do well.” 

Tbansmibsion ¥bos£ Englai^J) to India 'of Timi&eb Trees and Elowebing 

( SHBtBS, HERMETICALLY SIsALED, BY ^^ATTERN PoST. 

• ' Read the following letter from ^the. Superintendent, Botanical Gar- 
dcnsii N. W. P., to the Government, N. W. P., in reference to previous cor- 
respondence on the same subject introduced in the Proceedings of the last 
meeting. ''Dr. Jameson’s letter, which is dated from feaharunpore, 4th October, 

^ia forw'arded to the Society by the Gove^ment of Bengal : 

" I have the honor to acknowledge the receipt of your docket. No. 
1408 of 6th ultimo, enclosing correspondence regarding the three her- 
metically sealed cases of plants received from Dr. Forbes Watson, by pattern 
post, on 29th March last. 

** In the three cases there were 392 small plants packed in goat’s (?) hair 
perfectly di*y, all the earth having been removed from the roots of the x>lants. 
All the plants were well rooted. To each plant parchment labels were 
attached, dearly all of which were either destroyed or illegible, caused by 
the moisture., from the plants. No invoice w'as received with the cases. 
The plants identified were Oak, (Quercus robur) ; Ailantus cxcclsa. Black 
Poplar, (Populus nigra) ; Willow, (Salix) ; Purple Beech, (Fagus purpurea) ; 
Maiden Hair Tree, (Sulisburia adiantifoliu) ; yew, (Taxus baccata ) ; Barbary 
^Barberis.) Several kinds of Pine, Fortune’s Holly, (Hex FoHunianum) ; 

* common Holly, (Ilex aquifolium) ; Maple, (Acer ) ; Plane, (Platanus Orientalis.) 

** But many of the stems of the plants w'ere so thin aS to render their 
chance of succeeding, w'hen the cases were opened, an impossibility,^ the sea- 
son had so far advanced. Had the cases been forwarded in December, a 
great number of the plants would have succeeded. I have already bfbught 
to the attention of Dr. Forbes Watson, on the experiment being again re- 
peated, that tlm cases ought not to leave England later thaq the Ist 
January; that (he thickness of the stems of the plants packed ought not 
*to be less than 2-8tha of an inch ; that lead or zinc Nos. should be attached 
to each plant to correspond to the invoice^ which^ou^kt to be forwarded 
, by the Overland Mail. ” 

Miscellaneous Communications. 

The following letters were also submitted : c. 

1. From A. Grote, Esq., in reference* to the insectl' received efrom 
i. iSfr. of Futtegurh, as desttuctiv^ to mustar^ an^ wheat crops, submid;ed 
at the June Meeting. Mr. Gflrote yrrit^, **‘yours.of ?th July and llth August 
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# • 

yecdved, as well as the* parcel, the insect contents of*which I ^t once made 
over to Mr. Moore of t]|^ India Museum, while I despatched the cotton 
wrapper to Major Clarke. .Your insects prove to be harmless ladybirds* 
Coccinclla, 8 even*punctHta, in the mature* and larval conditions.! Tlie*bottie ^ 
labelled “ Mahuu” wliich .you call the mustard-destroyer, contained larv» 
only ; the bottle labcllctl es having been so plentiful on wheat, contained 
mature beetles, as well ^ larvsa^ *111686 C^cunellidm feed both as larvss 
and perfect beetles entirely aphides or plant-lice Which arp roughly spealjng 
synonymous with blight. The ryots*should,de]ight in seeing them rather than 
look on them as euonries, though in so far as the^ betray the presence of 
blight, they ore# of* course unpleasant visitors. It must* have been the pre*^ 
poudorance of aphis that injured the EuttegWrh sursoo ci*op 8 .” 

2 . From Baboo Peary Mohurf Baneijce, of Allahabad, sending a “ Mukbeil 
plant, with reference to the allusion to this plant in Lieut. Pogson’s com* 
muuicaiion regarding Sarsaparilla, submitted at the August Meeting. Mr* 
Pogson remai'ks, “ that this plant is called “ Sarsaparilla” in Shakespeare’s 
Dictionary. Baboo Peary Mohim Banerjee writes that this plant is exiien* 
sively used hy native physicians ; the fruit is said to possess good medicinal 
qualities, but the extract is prepared by putting the entire sbrhb and water 
togctlier and distilling off^ that water is used to a very large extent by th(| 
Hakeems. It is called Infusion MuJeoe, The tree grows up toi tliree or four 
feet. It is a common weed and does not require any culture.” 

Tlie specimen in question is recognised by Mr. gcott as Solantmruhrum, 
a widely diffused Indian weed. *‘It is largely used for 'some medicinal 
purposes by the Hiudoostances in Bengal, and for this purpose the juicc^is 
expressed from the green plant : it is the Goorjthee of the natives of Bengal. 
In the Mauritius, according to Roxburgh, it is used as a pot herb ; and a poor 
one 1 guarantee it to he. The fruit may be edible, and appease hunger** 
cravinggff but, the attempt to live upon it, assuredly will be, hut a sinking 
unt(^ death. The fruit is called Mako hy the Hindoostanees ; the plant 
" Kachmach” *or " Riuiigi.” The application of the term Sarsaparilla to it is 
singular, the two plants having neither morphological nor officinal community. 
The root! of another species— the Solmum Jacquini — (Jilhi^Kantikaree of the 
natives) however, when beaten up find mixed with wine, are given to check 
vomiting, the juic^ of the beiTv is also administered as a'gargle, in cases of sore- 
throat, and also a»,aii* expectorant iu coughs and asthma. A closely allied- 
i%dee^, scarcely distinct species — S. ^igrum — ^has the following medical prpperi^ 
tics ascribed to it : — A groin or two of the dried leaf have sometimes been ^ven 
to promote various tjperetions, possibly by exciting a great and rather dangerous 
agitation in viscera. It iaa narcotic, and according to Oi^fila, its extract 
j^sscsses nearly the Sanft power ths Lettuce opium. In Brazil it^is calleji 
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' CmticUehu or ISnoa Jlfoinx, and whon bruised is applied either in podit!ce» 
'or batlis to painful wounds, and in goncmlly 'Inflammatory casies with a 
'predominant oxeiteihent of the nervous System. — lAnAhy's Mediea, 

From Baron Von Mueller, Director, Boyal Bdtanic Oarden, Mel- 
bourne. acknowledging receipt of bamboo seed and expressing his readiness to 
'interchange, and to receive th^ publications of the Society. 

; . '4- Fronr the Under feretory, UoVemment, N. W. P., forwarding the 

'i^ults of further trials with the American Jank^s Biver Virginia tobacco seed 
in certain districts. 

6, From the Secretary, Government of Bengal, requesting that in 
■fhture twq copies of the 40 hitherto supplied to them of the Journal of 
the Society be transferred to the Department of Agidculturc, Bcveiiue, and 
^Llomiherce. 

* 6. From the Secretary, Government ,pf India, Department of Agriculture, 

-Bevenuc,’ and Commerce, conveying thanks for 061^4110 copies of the publi- 
cations of the Society. 

7< From John Scott, Esq., returning thanks for his election as a 
iHonorary Member of the Society. 

Dr. Tonuerre imbnned the Meeting that he had taken advantage of a 
'recent visit^to Ceylon, to inspect the Boyal Botanic Garden at Peradinea, and 
that Mr. Tliwaytes, the Suiieriutendent, had kindly intimated to him liis 
readiness to assist the Society in .stocking its new garden wdth all available 
plants in his poasession in duplicates and triplicates. The best thanks of 
the Society were tendered to Mr. Thwaytes for his obliging offer, which 
vidU be shortly availed of. 

Mr. Lynam submitted for inspection two fine healthy specimens of 
handsome foliage plants, viz., jpeperomia marmorata and Sdnehezia speefa- 
hilis, which had been recently imported. Mr. C, E. Price shewfd a well- 
flowered plant pf lAmatodis rosea. 


TJmrsday, the 2\si December, 1871. 

J. ^ CoAWFOBP, Esq., Dpeajdcnt, in the Chair, 

*Twb Proceedings of the last Meeting were read and confirmed. 

The following gentlemen were elected Members: ' 

M^rs. W* Llewhellih, G. D. FTarsingi Row, Percy Ingram, A. G. Tytler, 
H. L. Edgar, Maharajah Bhugeruttce Moh'endra Bahadur, the Manager of 
fliiarre^re Tea Garden, the Bajoih of Runtil, Lieut/ R. Hunter. Capt. V. 
Quavain, Major W. M^ Lees, and Syed Welayet^AH Khan. %» 

^ames of the fblibwbig gentiexhen were i&biaittQd ae candidate fos 
election : 



of tiie Socidgl . hadxl 

, • 

, ' LIdbciI Ingels^ Edq., Mahagor, Namduiiig Estate, Scebsagiir, - Upper Assam/ 
—proposed by Capt. W. (J. Maitland, seconded by the SecretaiyJ 

I’he Maharajah of. Cashmere, —prpjiosed by the President, seconded by 
Baboo P, (J Miftr%.* • . , , 

A. Hotson, Esq., Merchant, Rangoon,— proposed by Mr. H. Krauss, second-^ 
ed by the Secretary. • , , ’ * ’ ' . . 

Col. .1. T. • Shakespear,— proposq^ Jby the j^resident,* i^conded by Baboo 
P. C. Mittra. * * 

• .4 > • ' • 

Capt. A. Cunningham Dando, R. R.,— proposed by Mr. S. H. Robinsoit^i 

seconded by Dr. Tonnorre. , ,* 

Lieut Daviso^, 15th Pussars^— proposed by Dr. T. “Beaumont, seciuded by , 
the Secretary. , *• 

The following contributions wcrc^ annonneed : 

1. The. Annals of Indian Administration for 1868-60 and 1869-70, Pait; 
2, Vol. XIV., and Part 1, Vol. XV.* Prom the Government of Bengal. 

2. Records of the Geological Survey of India, Vol. 4, l^art 4. From the 

Superintendent. ^ 

8. A further supply of acclimatized flower seeds from Nynce Ta^ Fronv 
T. B. G. Mathews, Esq. • 

4. A quantity of tubers of Oloriosa mperha. From Colonel C. S. Ryder^^ 

5. A largo supply (lbs. 20) of Deodar seed. From Dr. Wm.^ Jameson. 

6. Specimen of a vegetable substance found occasionally in the Neilgherry 
Hills. From Oswin Wliynton, Esq. Mr. Whyntou states “that this sub- 
spince is found at an elevation of 5,000 feet. The natives call it * little maii'a 
bread’ in allusion to the tradition that the Neilghcrries were once peopled* 
by a race of dwarfs. Should I be fortunate to procure u quantity, I will forward, 
it to the Society. Meantime, I shall esteem it a favor if you can tell mS 
w'hat the article is ; it is found on the surface and has at least, apparei^ly,; 
neither iftem nor root.” 

Tjje Secretary read the follomng remarks by Mr. John Scottr on the abov^' 
substance : 

“ The specimens sent from Coonoor under the name of “ Vdtle man*s hread**^ 
are the dHed tubers of a salep-yiclding orchid : the entire tuber being inerpsted' 
with an opegrapliic lichen, while thetother which is cut amt paired, is, as you' 
remark, something like the * salep^mmee* Both are evidently, however, of th^* 
same species and ever/ probably, one o'r other of the. Neilgherry Eulophias.* 
though the colour of tliese spedmezy is mu^ less pure than the salep mbreair 
of the bazaars, they seem none the less rich in bassorin,. so that ex^mlyf 
hard and homy though they are, portions of. them' immersed in boiling water, 
readily swell and acquire a#gdatinoas character. The specim^jos sent by 
llr. l^iynton must (^id^ng by thdt^ hard and bony texture and. 
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ccivenngs) bAvo hcBndM hryeaiSt and it would 1)o’ woll. to Slight to ^im, 
that in Ins (future pvomii^ fauiits for the * little roan's bread* he also sends 
Jfr^h pseudo-bulbs of tohera of the terr^trial orchids u^hich may then occur ; 
this may enable us to deteinmne th^ species which yields the * little man’s 
bread.*”. ' ^ . 

7. Sample of raw fibre from Sylhet, forwarded by the Officiating Collector. 

' Mr. Sutherknd thus writes regardiug o^s fibre 

I hare the honor to forward herewith for examination by your Society some 
ifpecimen of the fibre sent by Mr. W, Foley,* who remarks thus : "The fibre 
which. I aent over some time ago w'os obtained from a plant called in the 
.vemacuhur " oolta kamal it is found all qver Bepga!. X saw the plant 
in Rungpote, wben I was in that district some years ago. It tlirives on 
^Bclabs and high fiat lands and is propagated by seed which ought to be 
put down by the end of February or the early part of March. In good 
virgin soil, the plants will attain the height of 9 or 10 feet within the first 
year. The great advantage of this ** oolta kamal” is that it is a perennial 
and^when cut down (which should be done about a foot from the ground) it 
throws opt a number of shoots; the stalks are treated precisely the same way 
as jute stalks/ 1 believe a second crop may bo obtained during the year. 1 
tried the experiment on a small scale and 1 obtained only few seeds and that 
late ill the season. 1 have now a quantity of seed and will try the experiment 
on a large scale and will furnish you with further particulars. 

The fibre in question is the produce of Abroma mgusta, Mr. Hutchinson of 
Messrs. Toulmin* & Co., considers it good, and is of opinion that it might ho 
used with advantage by rope-makers for mixing with Manilla hemp ; — value 

35 per ton. 

Mr. John Martin submitted some apples in an excellent state of preserva* 
i^on with the following note : 

" I have the pleasure to forward for the inspection of the Membert of the 
l^orticultural Society some English apples (Bibstone Pippins) picked by me 
from a tree in my garden in Devonshire, in the middle of September last. 
"When picked they were tolerably ripe. 1 had them carefully rolled in tissue 
papci^ and, with some soft clothing, put in the bag in which 1 now send them. 
Tliey were sent O^Wland via Southampton,* and arrived in India on the 22nd 
^ O^bw. As you will' see they are still !u excellent presjsrvatlon, though. 
*they have already been two months in this country. Jttdgi::g by my success 
these apples, I have no doubt, with ordinary care, mjany fine kinds n}ight 
lie .brought to India.** 

HoETicrtTUBAX. Notisg. 

Submitted the following extracts of letteni from Mr. S. Jennings < of 
AUababads 
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December,—** 1 have j^8t received m excellent l^tch cuttings from 

England# packed in moss, by sample post. Kearly the whole fresh and 
green, and I entertain^ tlie Airongest hopes of saving 10 oi|jk of 15, a very good 
proportion I thiftk.^ *They were planted in a mixttirjs of sand and deaf-mouldy 
under a gloss frame, and consist of the following, all. of which I believe arp 
new to the counti’y and^ will bg great acquisitions. They, are Crd^ouf,— 
Johanuis, multicolor, undulatum^ xpaximum,* iuterrupki|Q, irregulare, and. 
Vietchii. Dracodnas, — Gulfoylei, Regina, Maclcsyiy Mooreana and magnifica/ 
Ja?orcs— Colei, Dixiana and croca*a ^tjlans.” • 

\9th December, — “Advising despatch ofa further collection of bulbd and 
a box of roses, ^a lyell ^known ^Nurseryman* in London, ^ives the Mowings ^ 
instructions. I acnd them to you for^eueHHnformation, if you l!hink them 
of sufficient interest. • . ^ 

** AchinieneSt Oesneritzs and Olo^einiaaShvLkc out the "material at once and 
rc-pot in a mixed light sandy sdil, just covering the roots, that is to say, 
about ^ an inch of soil over them, and place them in a bath-room where there 
is plenty of warmth, and keep up a moist atmosphere by frequent syrin^ng^ 
of the walls and throwing water about the floor for a few days ; then^ s^Tinge 
them slightly at fli*8t, still keeping up the moist atmosphere around them, and 
as the foliage developes itself, you will increase the quantity of moisture. Theyj^ 
prefer shady situations for growing in. ^ • 

“ Caladiums will require the same treatment, except that the crown of the 
bulb must stand above the soil, and they must not have any water pn them 
till they sliow symptoms of growth. This will be induced by the damp ntmos* 
phere aud the warmth of the room. Immediately they commence developing 
their leaves, give water moderately, and ultimately stand them in pans of 
water, or plant them out in marshy situations, or places where they will get 
plenty of irrigafiou. , , 

**Amc^yllis including Valotia purpurea— V\exi\, out or shift into 7-inch 
pots, and let them have the bath-room for a little tilde just to excite growthj 
you may then put them where you please. 

“ Curcumas — I’reat much as you would Caladia, 

Begonias, — Let thein^remain in the pots they are sent in» being establjjshed 
there, when they commence growing, shift them into poll a size larger, and 
when in full grow^, they take waiter freely. • * 

**Eucharis — Shift this at orfee into a larger pot. Give it a few days in ‘the ^ 
hlLth-^m, in a damp atmosphere, after that give it abundance of water andf 
warmth. If you have a pond, you xqay plant it in the margin, where it f^ill 
be flooded occasional^. It dcUghts in moisture and is a native of the Brazils 
wh^e heat a1^ pioisture prevgU, Imantophglhm will do very well where 
tllb Mueharis docs. 



; Clfclamn plant them Qiit,;b 0 -euij^ tl^ '^t % 

eonsideraUoUinbunt of rabble> hfi(&bate»an/ thi^^ that wajry eithor 
pomted wi the 90^^^ is better'll foot or eightj^n Inches. under .the 
bulbs^ai^d ^bout n foot of eoil abovo the rubble. Ibr^ tbihfi:8l7|c2(i»ieai^ 
too mudi moisture at the root; 2fM?, too much exposure to the suu^' and 
3nd» cold winds. How hot winds wiU affect the ph^uts will depend upon, their 
belnglnleafordcurtaiintat the'^^ «• « . r ^ 

" Jilies "prel^ amoderately stiff soil, and like growing where there k alittle 
shade. They must not have any manure pxoept .ni a clear liquid f<nrm when 
^ey areih growth, and you may give as much as you like then. The plant 
^ lik^ it,^ but it is di^h to the hiilb to have any gross manure |tboat itw Qrow 
Ulies. eithet in pok or plant thesi out^ If the latter, let them have shade at 
^0 roots and attend to them with mokturedn dry weather. 

! ** The ijlmd will take the same treatment as Imantophyllum. 

« **.QUmMa — ^Thesame as Achimenes. * 

^ to the roses, Is/, when tlie case reaches you, pkco it iu a dark room and 
uns^w tiie Hd., The second day let a very little air in. The third day remove 
^ lid. JThe fourth day unpack the roses, then pot them at once, and place 
them in a bath-room, s^Tiiiging the sides of the room to give a damp atmos* 
here, but give no water at theroots for say a week. Twice a day syringe the 
roses just te inoisten the wood, and at the end of the w^eek give just a little 
water at the roots, and as the plants show symptoms of growing, increase 
' the; watcjr.^ When put of all danger, and y(Ai know that they are alive, gradually 
.. aecustoiu.them to the air then cut back to within three or four eyes of where 
they were pruned last. 

. The only point upon which I have doubts is the advisability of planting 
dut Achimenei, Gloxinia$, and Caladh when received instead of keeping them 
dry .till March and April ; the rest is good useful advice. . . 

! . MiSGsm^bnEors CoHHUirrciTiONS. 

Letters were submitted from Lieut. J. F. Pogsou, suggesting ,the intro Juc. 
Uon into Upper India of the gigantic yam of British Burmah. The follow- 
ing 

. .^Jinay hei« mcjfition, that the ** Climax^** potatos, were very superior, and. 
^ aa two ;gei^emen in ,this station have no^ a supply of them for next year’s 
gmwinfe, T^riety will soon be esU^^ ^ ^ 

^ [ **^0 pd^i^ disease has apparently extended to all potatos rais^ in . 

%bij^ ikut f^^ this station, are ver^ iHnb to hoU f^, and of large -ske, 

wbjm yellow wd waxy^ and have pecuHar smell. The, 

b<^ in the i^ket hxe small potatos, and of these oife-hi^/sliow signs of 
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; ^Sihfsn the entire 8to(!k of this diseased potato dies dbt, there will W somtf 
chance of better varieties teing introduce by the authorities, in the m^nf^iuh 
however, J think it, would be advilable for the public gbodaf k^ 
vegetable was iulSrQ^aced for general constunptiDii: Colons Brown, ;the Deputy 
Commissioner of the Mergtn District, British Burmsdi, has recently submitted 
his Report on the " Seldhs,,'' and states that this peculiar race of people, sp^r 
fish and wiW pigs, which, constitute. their principal articles of food.' Turtles 
and shell-fish also afford them subsistence, together«with yapis, which grotv;on 
.the islands, and are sometimes follind of thprty pounds weight. ^ 

'*'If this splendid yam was introduced into Bengal, iheN.W. Brovinces^ 
Oude, and the ^unjaub,^ we shpuld have something to fa)l back Upon, when s 
potatos are not procurable; and it is jtist possible that the natives will cab 
boiled and rested yams, if they tan gpt them at the same price as rice, ' Oi 
inferior flour. 

“ Tlio constant recurrence of fanune shows that something should be done 
to meet the evil, and aboti^the simplest plan would be the formation of plan^ 
tain plantations, in the vicinity of villages, far removed from high roads 
railways. The yam planted near a plantain, will come to perfection, • even if 
the fall of rain is slight, and with these two additions, ^to the drdiuary stock 
of food, the advent of a drought need not be looked npon tifi a dire calamity*^ 
;ivliicb can only be met by appealing to the European public* fot* charitable 
subscriptions. ' 

** Tliere are few villages in India, so highly 'cultivated, as to have up^fficiAlly 
rpcognised waste, or unculturablo hind, and as such land* 'will answer fbr 
plantain cultivation, official sanction to grow it free of cost, (or revenue) 
all that 'is needed to start the project ; of Qonrse where the plantain is un« 
known, the authorities will have to supply young plants, 

“I feid certain that if the Government w&s once convinced of the great 
Value ofdhe plantain as a producer of food, that it would offer inducements 
to the ryots and zemindars of districts more or less liable to famine, to grow 
plantein by tlie acre as regular crop. We are told by Baron Humboldt that 
** the same space of a thousand squaro feet, wliich will yield only 462 fba of 
potatos, br38ibs. of wheat, will produce 4^000 lbs. of I^^nanas, and an ^ a 
shorter period of time.'' * ^ . 

- ** The unripe fsuit is sometimes used as bread ; i( is dried in the oven, 
•and In this state if^eatbn in the manner of bread.. When thus dried, it may 
bl knpt for a long time without spoil^pg, and is usually carried with thepi in^ 
this dry state, by the natives when they, are proceeding on a long journey."—^ 
ChemiUry offomman J^rofessor pp. 109 to 111. I * 

‘*JLn tropiciiii^meriea, ajboutgfii lbs. of the fnut, or 2 lbs. of the dry 
with , ife. of salt meat flr fSh, form the daily* allowance for a labourer, jnrhet^ 
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The plantains of ^artal^an 'and Bnrmah aro famous for th^ size and 
flavor, and very good descriptions exist all over Bengal Proper, so there con be 
no diflicidty about obtaining young planNis and suckers ; and if the experiment 
of planting; them muh tried in the Dish'ict of Sirsa, where famine is now 
raging, (vide Mr. Deputy Commissioner B. Q. Melvill’s letter) the starving 
poor would have the satisfaction of knowing that tthby have seen their last 
famine/’ ‘ « • • ». • 

}t was agreed t]:iat Col. <Brown be addressed on the sul^ject. 

^ Prom the tome oh tlie subject of the Mukb and Mukoe plants, with refer- 
ence to previous corres^udence.^ • 

r ** I have noticed ** observes Mr. Pogson'^ the remark^on the subject of the 

Mukoe, (^Sarsaparilla) which appears in the Society’s Proceedings of 23rd 
^(n^ember last. The ** Muko** of ShahespeaPs Dictionary is distinct from the 

Muko^* of the same work. Muko means name of a species of Solanum 
(Nigrum). The word Mukoe is Sarsaparilla , — vide Dictionary. This latter 
plant has a leaf very like the ** Zizyphus Jujiiba.” ^ There is lots of it in the 
jui^le at the toot of the hills, and its fruit is^by no means bad, being some- 
what like a small ** BaWt* size that of a large marrow-fat pea ; colour deep 
pmple like tife ** JaumunJ* I believe the kernel of tlic seed is edible. 1 will 
iSecure samples if I go to the Sewallicks.” 

From the* Secretary, Agricultural and Horticultural Society, Lahore, return- 
ing tlianks for the last published Number of the Journal, Vol. 3, part 1. 

iVom<the Secreta^, Agricultunil and Horticultural Society, Madras, to the 
same effect. 

^From t 1 Sandys, Esq., a printed notice of the mode of working a machine 
vrhich he has invented for removing the bark from the stem of the Rheea 
plant. 

F^‘om Dr. Bonavia, Secretary, Agricultural and Horticultural Society, Luck- 
now, promising to send gratis of certain fruit trees and rose plants for the 
i)ew garden, • 

Mr. John Lynam submitted a plant of iDieffenhachia B ierii and a new 
'Caladiumt — Meyerbeer. 

Mr. Archibald Rogers submitted Cyclamen Ferdcun^ in bud ; root» received 
fibm England in ra69. • 

► •Five marks were sCWardcd to Mr. Lydam for each qf the two plants, 
•(Fepervma marmorata uwd. Sanehezia epeot&bUis) brought before the last 
••Meeting; for the care taken of them since he received them from the Bptanfe 
Carden. Had these plants been imported by Mr* Lynam they would be 
deser ving of 10 imu ks each. ^ 

A. H. 

Secretai^, 
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Report from (ke CofunoU of the Society at the Qenerdl Medivy^of 

the January, 1872. • 

» 

7he time has again arrived when the Gonncil are expected tp^ 
furnish the usual exposition of the affairs of the Sooiet;^. 

To commence with more immediate concerns, the Executive 
have the pleasure to announce that the number of newnames 
(•133) added to the list during 1871, very nearly equals that of 
last year, and is' above the usual average. It is ^tifying fb 
note again that there has been an ^uaEy large accession of 
Members (10) from the native community as in 1870. . , 

The ^following tabular statementt affords the details moi» 
fnll^ in comparison with foregoing periods, while ‘at the Same 
time it represents an analysis of ihe constitution of the Society. 

The lapses alluded to in the last column comprise 14 deathsf 
(a smt&ler average than usual) ; 51 resignatioqs (a full pro- 
portion), and 89 removals from the list. This last number very 
much exceeds spy previous record ; and it is therefore neoessm^y 

* * For btbular Statement, sec next page. * • 

f Mesara. C. Ducaa, G. Smeaton, J. Wlute Smith, Q. G. Iferoer, X IX 
Sonne, 3. M.^. (%Ske, M^or J. T. Tov^, Major C. M. HcMnlUn, Dr. Bed- 
Alien, Miyof -Geneml ^ firoome, Cphmel John Colvin, ihe Hon’Ue J. 
]^.^M(«ihan, Cap^ W. S, Millard, Dr.‘ J. Fawcua. * * 
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‘ ff. B.-^Of these 847 Members, 188 are resident in Calcutta, 563 in the country, and 116 in Europe. 
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to mention that in ad^tion to the number (275 who cpme under 
Section 6 of Chapter; III. of &e Bye-Laws, — four yeare 
absence from India, the names 5f 61 .have been withdrawn partly 
for non-payment of subscriptions and partly for not responding 
to the call to rejoin on^their return to India: a largo ^^’•oifortioti 
of these, 6J, have not,coutriJ)nfced to. the funds, of t e Society 
for the last three or four years! The fact that ijo names wqr®* 
withdrawn in 1870, on eithfer 'of the above accounts^ h^is necea- 
sarily much increaseH the number for .the last^year. ' ^ * 

Of the totaf r^l ^umbdr (847), ^at the closd of 1871’, after ^ 
deducting the above-mentioned ^deaths, resignations, &c., 33 a^re 
life members, 22 are honorary, associate, and corresponding, and 
77 are absent from India, — leaving 715 as the actual number of 
paying members on the list, or nine more than last year. 

The Council have again to congratulate members on the con- 
tinued financial prosperity of the Society. The total ambunt of 
receipt for the past year, it will be seen, is • in excess of the 
previous year by Rs. 1,033-14-10. Such excess has not arisen* 
from any extraneous items, or from the admission of “life 
members ” as in previous yeairs ; and therefore the excess pannob 
bjut bo looked upon as most satisfactory. It would have been 
still more so had not the Society to contend against the diffi- 
culties and loss sustained by large quantities of imported vege^ 
table and flower seeds having been rendered useless by long and 

• t 

continiyus rain destroying their vitality, thereby rendering it 
necessary to have them thrown away insteM of being sold as sg 
mucli “ surplus stock,’’ and proceeds brought to credit. While 
on this subject, it may not be out of place to mention, that in 
ordering the annua® supplies of seeds for 1872, ^ the Seedsftiega 
have been specially instructed to have each iijdividual Member’* 
aliaro separate!^ p§,cked in hermetically sealed tin cases before i 
shipment, to guard against a recurrence of the extraordinary 
dampness complained of last year, which not only destroyed the 
vitality of impo^jbed varieties, but also to a great extent well- 
gath<3red aifd i^eell-dried acclimatized seeds. The Council desire 
to record the sense \he^ entert^n of •the good feeling eviigjeid bji 
Member^ generally tibrougKoi;it the^ Vexatioj^s disa;^omtmeut 
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expeiiended in tbe' ncva-gevminaiioti of tlie seed# iind ai^ id 
hopes the l^teps now taken w31 pTeyent a‘< recurrence of failure; 

The arrears from Members pn the olosing of tthp Accounts for 
1871, is a trifle less.than that shewn in 1870, 'viz,\ 1,777-8-11 
againEit Hs. 1,790-3-6. These also ^contra^t • favorably, shewing 
that the working'of th^ Society in J87J, yielded Bs.c42, 896-1*2 
aggbinst Rs. 41,874-12-11 the provious year. 

^ While.remarldng on the "•arrOafs’’* the Council hare to record 
that th^ large sum of Bs. 6^786-15-1 shewn in the Memorandum 
or Summary of Accounts for 1870" due ‘from 'Members for 
Upwards of three and more years, lv%s at length been written off 
.tb the debit of Profit and Loss Account as hopelessly irrecover- 
able. Of the balances of arrears ‘due from Members for the 
years 1868, 69 and 1870, the following disposition has been made. 

The sum of Bs. 264-10 has been written off to the debit of 
Profit and Loss Account out of the Rs. 807-9-0 still due from 
Members who availed of the privileges of their Membership for 
the year 1^68, and Rs. 116-10-6 out of Es. 126-3-6 due from 
Members who participated in the year 1862, leaving the arrear 
list op the Slst December,' 1871, as. follows : 

Arrears for 1868, supposed good, Rs. 42 15 0 


‘Do. 

1869 

do. 

if 9 

9 

0 

Do. 

1870 

* do. 

„ 214 

9 

0 

Do. 

1871 

do. 

„ 1,777. 

8 

11 


Bs. 2,044 9 11 


It gives the Council pleasure to mention that the rule requiring 
ti}e ^publicatioi^ of the names of ex-membefs and oth^s who 
after Availing themselves of the privileges of their Membership, 
^repudiated their liability to pay the balance of, su^ription, &c., 
for the yeaip," has worked satisfactorily. ' ^ 

' G[lie luibOitiles of tiie Society tor the .ftM tmder review ore 
tightly loss tibhir Hist of the provioos jeaei^ vizi, Bs. 6,320 
against. Bs.. 6,508 ; bat it will not suffice to pass^ ^er the ^i£> 
&roao%, although &yomble,' without fhrther nnu^ks; Inl875» 
the Society reUnl^ to' ^edanven- aud othm ai Hdms Bii. 
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6,616^3-7, leaving aliiptbility n£ Bs. ^50j3 to.^ inei;>.pnt of the 
receipts of 1871. ; Tte at&otmt i remitted in . fl871 
oeedsthe snijj q:^IIs. 17,000; being more than Bs, 11,750 in 
excess of th&t remitted the previous year. Ifhat* t^ 
balance of liabilitiee for the^ year 187h should still be heavy is 
easily aoopunted for.^ In no^ previous year* ^did the Socieiy 
indent for so large and varied a coUeoticm of seeds at such 
greatly increased expense •as*in*1821» ai^d on no previous pcc*^ 
sion had it been rehdered necessary ,to throy* aiway the se^ in 
such large qiihntities as irf the pas^year. 

The Council canhot closq this portion of the report without 
offering some remarks for the consideration of Members, relative 
to seeds, foreign and indigenous, which from time to time are 
presented to the Society and held available to Members for ex** 
perimental trial and report. , * 

These seeds are freely taken by Members, but it is rarely that 
any returns are made of the result of sowings, which is unfortu- 
nate, as such omission on the part of Members cannoji fail to btf 
prejudicial to the interests of the Society, as it wifi deter such 
free contributors from operating with the^ Society. The object 
of such returns is to enable the Society to publish the result of 
the sowings, and if this information be withheld, the utility ^of 
the Society is crippled. * . • ^ 

The arrangements with the Royal Botanic Garden to meet the 
applications of Members for plants has continued to work toler- 
ably well. The Council are indebted to the Superintendent and 
Curator ofHhe Garden for their kind co-operation in supplying a 
portion of the plants — and in several instances rare plants — 
which Ibhe present limited stock remaining in the ground formerly 
occupied by the Society, ren&ered so desirable. The despatch^of 
cuttings by. pattern post,, commenced in 1870, continues to pro; 
^ess satisfactorily. The total number of cuttings has aggregatr 
ed 14,600. In addition to tliese, there has been a total distHbu« 
tion of 2j389 figiit-grafts and 8,423 ornamental plants to luther 
njpre thanSSOO applicants. 

The Council are glKskd to be aSle to notify, in connection wi^ 
this subg^t) &at thw appti^^^ to *Goverzmez^t for the 
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of land to the Sonth of Belvedere has proved successful. Thid 
spot contaicis about 42 beegahs or 14 English acres. It has been 
transferred to the Society in perpetuity on epn^tion of their 
r relinquishing the annual grant from Govemmeilt of Rs. t5,000, 
and on^the understap.ding«^that it will not be appropriated to any 
other purpose than that o^ an Agri- Horticultural Garden. This 
Condition has been accepted and possession of the land will be 
t&ken from the commencement of l8?2. The Ooupcil take this 
opportunity of congratulating the Society on having at length 
^sepured a^piece of ground in ^so desirable a locality; on which to 
resume those active operations v^hich have been suspended for 
Some time past, as well as to * hold their periodical exhibitions of 
vegetables, fruits, and flowers. The correspondence connected 
with the transfer of this land is fully recorded in the Proceed- 
ings for September. 

The annual exhibition of vegetables and flowers was on a 
necessarily limited^ scale consequent on the non-obtainment of 
tents having rendered it necessary to hold it in the Metcalfe Hall. 
Several novelties in the floricultnral department and some good 
specimens of vegetables were submitted, but the general colleo* 
tion was ^altogether inferior to former years. 

Several rare plants have been introduced at the ordinaiy 
monthly meetings. Messrs. Lynam, Mowbray, Rogers, Pigott, 
Cheetbam, Price, and the Rajah Suttyanund Ghosal have con- 
tHbuted. A few plants have also been submitted by the Royal 
JBotanic Garclen. 

A correspondence has recently taken place with the Govern- 
ment of Bengal on the subject of holding another exhibition in 
January, 1873, similar to that held in January^ 1864, under Go- 
vernment auspices. The Council entered fully into the question 
of persevering, and well-sustained effqrts being 'made for. the 
iidprovement of Agriculture, through the medium of such peri-i 
odicM shows; but His Honor the Lieutenant-Governor was not 
prepared for reasons stated, viz., the Census and Cess work in 
hand,^ to pledge himself to an early exhiljjtion. ^ 

Since the publication of Uie hast Repojr^, the Government, ol' 
Ind^ Jms .inaogurated. a dep^tinent o;^ Agriculture Revenue^ 
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itnA Commerce, which the Conncil tVust wil^ probably become 
more useful, as in the jsrog^ress of time it obtains a ftiir insight 
into the vari^ requirements of this vast countiy. The Council 
has already beftn able to supply some valuable info^ation to < 
this department and hopes to continue a correspondencer likely 
to tend to^mutual advan^ge* ^ ^ 

Allusion was made in the la'st Report to the ^offer* of a prizS 
for the best paper on the (fliltivatiofli of the tea plant and manfto 
facture of tea. This has been responded tp by the* receipt of 
eleven treatifies,*sowie frcfm the hijls, the others*from ijie plains* 
These are now before the judges specially appointed to report 
on them and the result of theh? adjudication may be shortly 
expected* • 

Various tropical products such as tobacco, silk, cotton, Carolina 
paddy and fibrous materials, have been constantly brought before 
the Society during the past 12 months, and several interesting 
papers regarding them have been submitted- The ’Society has 
been in communication with the Acclimatisation Speieties of 
Sydney and Melbourne regarding the wild silk-yielders of India. 
The important question of tree planting in Upper India has like- ^ 
wise been engaging attention. Tt is satisfactory to learn, on the 
best authority, that in the Punjab which is the most denuded.of 
trees of any of the provinces of Upper. India, Government is now 
spending nearly a lakh of rupees annually by direct agency on 
plantations; and that in the North-West Provinces, a spe’gial 
officer has been appointed for the propagation of fruit trees at 
RsineekheVfor distribution over the country. The introduction 
of a system of cultivation and preparing of tobacco, possessing 
first-rfijifce qualities, ds still a desideratum. Much care is doubtless 
necessary as respects the cunng, but now that increased attentipn 
is being attraxfbed ^thereto, we may reasonably hope to see thiq 
difficulty overcame at no very distant day, and our tobaccos tako 
their proper place as a staple Indian article. * * 

Twonumber^of the Journal have been published during the 
j^^r nndeF review, JPart 2, Vol. 11., and Part 1, VoL. III., 

new series. They both oontaiA much ii^^sting info^atibq. 
The “ Notes on Horticulturd uj^fiopgal'* from the pen of Mr. John 
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Scoti, Curator of 4 ihe %yAl BotEnuc OskrdSn, and “ Remarkt. m 
tho pruning of Tea ” Dr. George Emg, •Superintendent, Royal 
Botanic Garden, dre especially yaluable. Seyerq,! other interest- 
1 ing.cotnnmnications from various members have*also been pub- 
lished during the yearnin ' the “ Proceedirijjs^!* under the head of 
“Horticultural !Notes.” ^e Council consider that t]bey cannot 
better close this brief review of tKe history of the past year than ^ 
Ify inviting more frequent coptributiofts from the ipa.ny members 
scattered all over the counfry. It cannot 'be denied that the 
’number 0/ correspondents has not increased rin 'proportion to the 
number of subscribers. If only bne member in ten would con- 
Iribute an item of practical information, founded on facts and 
the result of his own experience, ^not deterred as too many 
seem to be by the idea that such information is well-known or 
ha^ been previously communicated,— a mass of important observa- 
tions would be speedily collected which would tend to the ad- 
vance of agricnltnre and horticnlture in India, for— it should 
''idways be remembered— to quote the words of the honoured 
founder of the Society— that “ a body of men engaged in the 
same pursuit form a joint stock of their information and experi- 
ence, apd thereby put every individual in possession of the sum 
tqtal acquired by them all.” 
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Statement of Reeei^te'emd Diebursements of tte*AsBKVVtJMAt and 

HoRTioiruruBAii Socjbtt of I^oia, from let January to Zlet 

Decemiery 1571.? • * 

' . EECBirad. 

n 

From Members — Subscriptions col- ^ 

lected during the year * ... 23,00^ 6 \) 

From Governmeut Aunual Donation ... • '5,000 O O 

. „ Accruifigs of Interest • froA •, • • • * . 

Government Securities, &c. * ... 1,W1 !J 4 

From Accruings of* Interbst .on* \ 

other Investments ...* 99 15 0 * 


From Proceeds .of Country Vege- 
table and other *86(^8 
From Proceeds of fruit grafts 

„ „ of Surplus Stock if£ 

American and English 
vegetable and flower Seeda 
From Proceeds of copies of publica- 
tions of the Society 
From Proceeds of Camphor wood 
boxes sold 


-- 7 - 4 

864 I 3 
1,345 11 0 

3,607 0 0 
161 0 0 
20 12 . 0 


From Members — Amount for glazed 
leases, pots, packing charges 

for seeds, Ac. ... 4,118 10 0 

From Proceeds of seed Cabinets sold 525 8 O 

„ Amount of freight re-paid ... . 677 4 fk 

„ „ of Suspense Account 

in deposit for appropriation 

on various account ... *508 7 8 

„ Estate of PertabNarain Singh 3 7 *3 

11,242 1 11 


Total Hegbifts, Bupees ... , ... 41,118 8 3 

Balance in the Hank of Bengal on * 

the 31fit December, 1870 ... 1,762 7.0 


Gbanb Total, Bupees ... 42,880 15 3 


DISBUBSEMENTS. 

By Messrs. James Carter & Co,, for 

seeds supplied iu 1869 ... 8,631 4 2 
„ l&easvs. Vilmoriii, A]»drieux& Co., 

seeds supplied in 1870 2,687 9 6 • 

„ Messrs. Law, Somnes, &Ca, for , 

seeds supplied in 1870 ana 
1871... , •... • 2,839 8 0 

» Messrs. Barr&Sugdenfbr seeds 

• supplied in 1871 in part ... i6,679 13 4 

„ Messrs. D, Ladreth & Son for 
seeds supplied iu 1871 in 
part^.., • ... ... 2,031 12 0 

• — 17,769 16 0 


Carrk4over ...17,769 15 0 



xeiv, Beportoftle Agrktlivnt. 

iBponght forwatd ... 17,769 16 

By Sandry parties for country voge- « * 

table seeds," potatos, wheat, * * « 

...• 24.9 6 0 

„ Sandry parties for English and 

• French vegetable seeils for , , 

further free distribution to 

such Memb'erswho ^i^uiled « • ' . c 
Ihilure of the imported an- 
nual supplies ... ... 267 ^ 0 

„ And for cost of frujt grafts, pots, ‘ ‘ 

. Wardian .cases, boxes, '&c., • 

\ on account of 'Members^n- ^ 

• q|uding Vest of analissiug * * 

certain specimens of earth i481 5 9 997 12 9 18,767 11 9 

Libbakt ACi^FNT. 


By Sandry parties for Books purchased ► ... 24f> 11 0 

„ „ binding Books... ... 43 8 0 

290 3 0 

PEiNTnra Accouirr. 


„ Sundry parties for printing letters of calls 
moiiey receipts, d;c., &c. 


238 12 0 


JOUBXAI. ACCOlTNr, 

„ Messrs. T.* Black & Co., printing 700 copies 
of Journal Vol. 2, Part 11., New Series 
« ,aud 760 copies of Vol. 3, Part I. ... 1,411 8 9 

„ City Press printing Proceedings of Meetings ... 618 12 0 
„ Bishop’s College Press, printing Lists of Mem- 
t bers. Index to Roxburgh’s Flora Indica, 

and sundry other wor]c ... 430 5 6 

» „ Sundry parties preparing matters for the 

Journals ... ... ... ... 50 0 *0 

. ‘ 2,405 10 3 

Nueseet Gaeden. * 

•„ Establishment from December, 1870, to Novem- 
ber 1871 ...1,001 9 3 

„ Purchase of seedlings, pots, boxes, Wardian 

cases, including Dinghy hire, &c. ... 826 15 3 

V 1,8&8 8 6 

* New Gaedek AccotjeI’ at Aupoee. 

Rent of house for detober and November, 1871 200 9 0 

» „ For purchase of 100 Rose grafts ... *... 150 /) 0 

f 350 ‘0 0 

SBTABLTdHMENT ACCOTTNT. 

„ Office Establishment from December, 1870, to « 

November, 1871 ... ... «. • ^11,648 V, 9 

'* ^ % *1' t — — ,J&.> 

• Canned over p6,428 15 3 

* • • M • 
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. Brought forwfilkl ... 3$,428 15 3 

ABTEBTtSBMI^irT ACCOUNT. * 

By AdvcrtiRing of Meetings aiul seoils for * 

distribution, Ac., Ac. ... * ... • ;203 *9 6 

•Fbeight Acoouni^ •• 

„ Freight paid on iwxes oPseeds, Uboks, Ac., from 

Loifiion, Mcllx)urue, 4c.; « «... . 794 •ip 7 

and on packages of seeds, Ac., sent to 

Members ...- ... * 715 h 0 

^ 1,509 11 7 

• Furniture Account, . . 

Sundry partidi fof purchase of furniture ... 1>0]&. 14 0 • 

•Metcalfe Account. 

Proportion of House, Police, andf Lighting rates 
from October, 1870, to September, 1871, 
and water rates to 3 Ist Deoember, 187 1 . . . 661 8 0 

„ Sundry petty repairs, Ac. ... ... ... 59 7 3 

720 15 3 


Stationery Account. 

„ Sundry parties for stationery 

Refund Account. 

„ Sundry parties for balance of accounts refunded 

Flohicultural Show Account. ^ 

„ Sundry parties for coat of decorating the Hall 

and other petty expenses ... . ... 368 4 3 

„ Sundry parties as pecuniary rewards ... • 428 0 0 

*„ Messrs. Hamilton A Co., cost of engra^diig in- 
scription on silver medal, presented to 
A. H. Mowbray, Es^. ...* ... 10 0 0 

• j- n 

, Tea Essay Account. 

„ Sundry parties advertising prize for the above ••• 

• Seed Cabinet. 

„ Payments on this account ... ••• • 

• # Petty Charges Account. 


74 3* 6 
84 6 11* 


806 4 3 

51 a a 

615 8 0 


„ Postage on Letters, Journals, Ac., sent and 

received ... ... ... ... 248 3 2 

„ Bank* of Bengal Cost of stamped cheques 

Commission on interest daawu ... 10 5 9 

„ Piinkawallabs, pensions, hacHoi*y» o-ud Cooly ^ 
hire, extt'a packermcn, landing and for- 
w^aringayhal'ges, cost of tin and wax 
cloth, sealing-wax, tin-men, carpenters, 

guuuy-mcn, Ac., Ac. • ... ... 839 10 4 • - 

. 1,098 7 i 


Ra ...41,613 8 0 

Balauc^ in the Bant of Bengal on Slst 

Deceulber, 1871 • ... 1,267 7 3 

• a ft . • # • — ~i 

psAVsTdrAit Bupees 
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‘ list 01’ MEMBERS 


or THB 


lgricultm*al. aiti* ^oriialteal <So<ktg 


• OF 


INDIA. 


DECEMBEB 31 .«<, 1871 . 


ALPHABETICALLY ARRANGED 

• 0 


fiKD 


DISTINQUISHING JQE YEAR OP ADMISMON ' 






'Ircsibfnt: 

j. A. CJEIAWFORD, ESQ^. 


SJia Irwibats: 

DK. C. FABRK-TONSTKRBK COL. B. H. C. WiNTLE. 

W. STALKARTT, ESQ. * .lUjSH SUri'YANUND QfaoS^C 

JiAIlADOOll. 


^emtirrg aitb tosnm. 

A. II. BLECHYNDEN, ESQ. 

limbers j(jf Cattacil: 

A. H. MOWBRAY, ESQ. 

L. BERKELEY, ESQ. ; 

s. H. robinSon, esq. • 

BABOO RAMANAUTH TAGORE. 

R. BLECHYNDEN, ESQ. 

W.*PIGOT, ESQ. 

M. HENDERSON, ESQ. 

B. D. COLVIN, ESQ. 

IBABQO PRATAP’A CHANDRA 6H0SA. 
T. H.*w6rDIB, ESQ. 

BABOO PEARY CfiAND MITTRA. 

H. OOGSWELL^ ESQ. 




i^atron:* 

HIS EXCELLENCY •T'HE aiQHT HON*BLE EARL Ot MAYO. 

%ik ot iHembets., 

* This mark denotes Members who have coijipouuded for their Annual Snhr 
scriptions. • , » • 

t 'lliis loark denotes Mqml^ers ylip are ab^^n^ from *]jidla, and therefb^ 
non-contributors. • ^ ■ 

X lliis mark denofes MctAber^ who» though absent, are dcsirpus of oentSi^ 
iug their Subscriptions. * * • 

' HQWORAHY IffEMBERS. 

The Right Honorable Sir Edwg.rd Ryan, A. * 

F. a! S,, London ... ... .... 1828 1841 

J, Alackay, Esq. ... • 

Don Ramon do la Sagra, Island of Cuba 

Dr. Justus Leibig, Professor of Chemistry in the . 

University of Giessen ... ... 1*643 « 

The Right Honorable Sir Lawrence Peel, London 184ffi 1856 

R. Fortune, Esq. ... ... ^ ... • 1856 

A. Grote, Esq., London ... ... 1837 1808 

The Rovd. T. A. 0. Finuinger, London ... ^ 1851 1868 

Baboo Peary Chand Alittra, Calcutta... ... 1871 

John Scott, Esq., Curator, Royal Botanical Garden, ^ 

Seebpore ... .. * *• 1871 


CORRESPONDrNG MEMBERS. 

D. J. MacGowan, Esq., M.D., Ningpo 
Mons. Natalis Rondot, Paris 
Capt. Thos. Hutton, F. G. S., Alussoorio 
Lieut*- Col. W. H. Lowther 

Jiftnes Cowell, Esq., London ... ’ 

Dr. H. . Cleghorn, Edinburgh 
Vause, Fretwell, Esq., Supdt. of Model Farms at 
Bhitrgaums, Kandoish 
C. Brownlow, Esq., London* ... 

Lieut, f. F. Pogson, UmbaBa ... * 

Dr. George Bang, Supdt., Royal Botanical Garden, 
i Seebpore • ... 


ASSOCIATE MEMBERS. 

^ Cfapt. E, !1^, Nisbet, . Lo»don 
l&eo. Bai;tlett, ESfj[.,^ yalcutia * • 


1851 

1858 

18b'l 

1864 

1804 

1867 


*1869 

1870 

1870. 

1870 


1842 

1870 



ORDINABY MEMBERS. 

*• » 

A# « 


Admitted. 

... 1858 
... 1865 
... 1860 
^.. 1870 
... 1864 
... 1847 
1869 

1864 

1865 


ABBbfT, Horace, Eisq., !Rajalipore via Koosteah * 

Abbott Lieut. -Col., J*. R, • ...^ 

Abdool Gunny, Kajee, Zemindar, "Dateca •...* 

Adams, G. Esq., XJivil Service, Sabaimnpore «... 

Ady, Charles, Esq., Merchant, Moulmein ... 

Aiiislie, Hon’ble W., Civil Service, *CaJcu4ta 
Aitchison-, W. Esq.,' Manager,* Doloo Tea Garden, Cacliar 
Alexander, N*. Stuart, Esq., C. S., Malda 
Alexander, W. Bsq., Mei'chant^ Calcutta 
AV^xf^nder, Lieut.-Col. W. K, E.^ Ist Bengal Cavalry, 
c Cawnpore ... ^ ... ... 1867 

Alexander, Lieut. G., Assistant Commissioner, Rangoon 1870 
Allen, Thomas Tayler, Esq., C. S., Beerbhoom ' ... 1866 

Ameer Allee Khan, Moonshie, Bahadoor, Calcutta ... 1869 

Anderaon, Lieut.-Col. W. W., Political Agent, Kattywar 1859 
Anfey, George, Esq., Civil Engineer, Purneiih ... 1861 

Anthony, Adam, Esq., 1st Assistant Accountant-General, 
r Allaliabad* ,... ... ... ... 1870 

Archer, Revd. J. B., Parsonage, Kurseong ... ... 1869 

Armstrong, C. M., Esq., Opium Dept., Bareilly . . . 1858 

Armstrong, T. W., Supdg. Engineer, Takly, Nag- 
pore, Central Ppvinces .... ... ... 1862 

Ai-mstrOng, Joseph Samuel, Esq., C. S., Hajceporc, 
Tirhoot^ • ... ... ... ... 1865 

A«ihburner, Lieut.-Col., John, (Bombay Staff Corps) De- 
puly Commissioner, 'Upper Godaveiy, 0. P. .... 1864 

Assistant Commissioner, Pachmari, Hoshungabad D’st. 1871 
Atkjmson, W. S. Esq., Director, Public Instruction, Cal- 
cutta ... ... ... ... 1 1864 

Austen, t Capt. Godwin, Survey Dept. ... ... 1867 


B. 

■ ' ' • * 

BAD 0 E]^,t A. Esej., Manager, Equitable Coal Company’s 
^vColl^^ *... ... * ... c ...i 1867 

Bainbridge, A/ R. Esq., Civil Service, Midnapore 
Baird, Lieut.-(^1. A. F. Executive Engineer, Ca^imore 
Banihter,t Dr. G. ; P. R. C. S., GoV^rnor GenemPd' Body 

Guard . ... / 

^arlow, G. N, Esq^, Civil Service, Monghyr ^ 

Ba«Ues, C. H. Esq., ^ulpigoree ^ ... 

It* Ct E»q*, Civil Service 




1868 . 
1 ^ 61 '^ 

1868 

1864 

186Q' 

im 



• , Admitted. 

Bartlett, Lieat.-Col. 6. T., Bongal Staff Corps; Sanger ... 1865 

Barker, Dr. A., Civil Surgeouf Beerbltoom 

Barron, Capt. W., Dy. Supdt, Revenue . Survey, N.’W. ' 

Frontier, Dera Gimzee * ... 1871 

Bayley, E. C., Esq., divil. Service, Caleutta .... ... 1863 

Bayley, Stuart .Colvin, Esq.* Civil Servifce, GalAitta ’ .... 185^ 

Beadon, Henry, Esq., Cjvil Service, Calcutta . ... Ifi67 

Beames, John, Esq., Civil Servitse, Balasore , ... 1871 

Beaufort, Francis L. Esq., Civil Service, Calcutta . ,i. 1838 
Beaumont, Dr. Thqpias, i^idency Surgeod, Indore .t., 187® 
Becher, William, Esq., Gowhatti •,* * ... ' •... 1865 

Becher, J. M. Esq.,* Indigo Vlanter, Mozufferpore Tixhoot * 1.862 
Becher, Colonel S. Commanding* Troops, Delhi ... 18?1) 

Beckett, W. 0. A., Esq., Dy, Commr., Cooch Behar ... 1871 

Beeby, G. 0. Esq., Solicitor, Calcutta ... ... 1866 

Beer Chunder Manick, Bahadoor, Mahaniiah of Tipperah 1870 
Bejoy Kesub Roy, Bahadoor Rejati of Andool ... J870 

Bonode Behary Banenee, Calcutta ... 1871 

Bennett, T. B., Esq., Lallporc Factory, Purneah , ... 1871 

Benson, t Colonel J . C. ... .!. ' ... 1863 

Benson, George, Esq., Pleader, High Court, N. W.^ P., • 

Bareilly ... ... ... t * ... 1868 

Bentall,*t Edward, Esq., Civil Service ... ... 1837^ 

Berkeley, L. Esq., Commr., Paper Currenpy, Calcutta .... 1856 
.‘Berkeley, Vilters, Esq., Judge, Small Cause Court, Nynee 
Tal ... ... ... ■ ... 1869 

Bertelson, H. H. F. E^., Tea Planter, Mohnrgong, Dar< * 
jeeling ... ... ' ... ... 1868 

Betts, 0. G. D. Esq., Ourungabad via Pakour ... ' 1867 

Beveridge, H. Esq., 0. S., Backergunge ... ... 1865 

Bho^l,* H. H. the Begtm of ... ^ ... ... 1870 

Bhowany Sing,* Maharajah, Duttea ' ... • ... 1864 

Bhugwan'Sing, Sirdar, Umritsur ... ... 1871 

Bhngemttee Mohendra, Bahadoor, Maharajah of Killoh, 
Dewkounll , ... ... ... ... ^ 1871 

Bickham,t Geo. Esq., Meryhant ... ^ ... 1869 

BigneU, R. A. D’O. Esq.,^ Assistant Sup^ntendent of , 
Polme, Jeisore , • ^ ... ... ... 186? 

Bimala Chufta ‘Bhuttachaijetb, Deputy Collector and * 

* •Magistrate, Nowada via Bjphair ... ... ,1870 

Bird, Col., J. W. L., Morar ... ... ... 1871 

Birch, Capt. % G. Cawnpore ... ... ... 1867 

, Birch, lient. H. H., 27th P. N. I. Bareilly ... ... 1869 

dBishop,*t MMOt,H.»P. (Artillery) ... ».. 1358 

Blabker,;6.^. Esq>} Merchw^ C«3cQtta ... ,.. 1^6 



Aimiiki, 

Blancliett, J., Esqc, Begister Generali’s Dept., Allahabad... 1871 
£latth?vaytr Capt. 1 j.» A^st. Commr., Golaghat, Scet^sangor 1871 
Blecliyndeh, li. Esq., ^ierchant, Cdcntta ... 1858 

B][echyaden, A. H, ,Esq., Secretary, ^Agri.-Hort. Society • 
of India, Calcutta ... ‘ ... .,. 1851 

Boddam, Cob, Hungerfoid, Dy. Cothrfir., 'Hasareebaugh,. . 1871 
Boiirchie,!*, Brigadier-General Q. 0.^, B.^ Royal Artillery, 

♦ Sldllong ... c ... 1868 

Bbo^irne,. Walter, Esq., Resident Engineer, E. 1. Railway, 
f As/aetfsole . ^ ^ 1855 

Bower, H. C, lisq., Ci'i^ll SttjjgeQn, Rung^pore ... 1865 

Brae,«T. Esq., Dabracole, Coinmercolly, E. B. "Railway ... 1854 
ErandiSjt Dr. D., Supdt. of Eorests ... ... 1857 

Bra^erj. James, Esq., B. B. Railway, Sealdah ... 1865 

Bridgman, J. H, Esq., Gorruckpore ... ... 1868 

Brock, Charles Esq., Merchant, Calcutta ... 1867 

Brodhnrst, M. Esq., Civil Service, Benares ... ... 1859 

BrcJdie,*t Major T. ... ... ... 1836 

Broucke, W. J. Esq.. Indigo Planter, Bhuglia Factory, 

, ‘ via Chumpanin ‘ ... ... ... 1859 

Broughton, E. Esq., Merchant, Calcutta ... ... 1865 

Brown, t Dr, Robert, Political Agent ... ... 1868 

. Brown, j Walter, R. Esq., Merchant ... • ... 1869 

Browne liord Dlick, Civil Service ... ... 1867 

Browiielt Revd. J, Cave ... ... ... 1860 

Brown, Fprbes, Scott, Esq., Merchant, Penang ... 3840 

Brewn, Col. D., Ist Madras Fusiliers, Teuasserira Division 1856 
Brown, J. A. Esq., Superintendent of Roads, Cachar ... 1870 

Browning,! Fred. R. Esq , Civil Engineer, E. 1. R. Chord 
.Line ... ... ... 1867 

Erpoke, R. P. Esq., Bubnowly, Goruckpore ... *1871 

B^ck, E. Esq.^ C. S., Cawnpore ... ... ... 1870 

Bnckingii^m, J. Esq., Tea Planter, Amgoorie via MoVar . 

Bazar, Seebsaugor Assam ... ... ... 1867 

BttUer,*t ^’rederic Pole, Esq., Civil Service ^ »1837 

Burir* Percival, Esq., Tea Planter, Deedurkoosh, Cachar 1869 
Butoii, E. G. Esq., Calcutta ... ^ ... ...\ 1864 

Bii&in, M. Esq., Serepore Factory, Chupmll ^ ^ ... 1870 

Geo., Esq,, Civil Service, Shajehanpore ‘ ... 1866 ^ 

Walter A. Esq., Opium Depplanentj Ghazeepore 1870 

Cai^k, 0. L., Esq., E. B. Railway, EancSra^ac^ ‘ ISTlV 
Dr. S, Burgeon^ ■ ... i ^ ... . 18)06 





(i, — {GoiiUnuecl.yt [ 

' • Admitted, 

Cameron, J. T. ]}.• Esq., CalcTiifefc ... * ' 18ff9 

Campbell, W.'B. Esq., ComiUah • * • 

Campbell,*t Archibald, Esq., M. D. * i.. 1888 

Campbell, Hon’ble Seq. Liei]i.^Govr. of** Bengal, Calcutta*' 1866 
Campbell,,Major A. K Dy« Commr., Sefebsangoi*, Assam. . . 1871, 
Campbell, N. J., Esq,, KurnouI*Factoiy, ^jrhoot .1871 

Campbell, D. W. Esq., l^ocomotive Siipdt., B. I. fiailwaj, f ‘ 

Jamalpore • .... *•*...* ..• ^1851): 

Carew,* R. R. Esq.,* Sbajehaupore , * • .*; *1846 

Cargill, T. U.*Eat|., Co.ssip©re .... • . 1871® 

CarletoTi,. C. F. Esqj. Indigo !^anfir, Meerpore, Motee- ‘ * 
harry Cbumparuu * ♦ ... .... . *18o8 

Carnacjf C. F. Esq., Civil Service Ghazeepore ... 1865 

Carnac, H.^Rivett, Esq., Cotton Commissioner, Allahabad 1869 
Carrick, Henry, Esq., Locomotive Supdt., E. I. Railway, 

Jamalpore ... ... ... ... 1863^ 

Carter, J. H. Esq,, Civil Service, Allyghur ... ... 1870 

Cartel’, T. E. Esq., Merchant, Calcutta ... 1870 

Castle, 0. T., Snpdt. of Police, Banda ... • .... 186£^ 

Chambers, Charles, Esq., Civil Engineer, E. *1. Railway, 
Jamalpore ... ... ... *... 186ff 

Chardon, W. B. Esq., Soepah Factory, via Arrah ' ... 1864' 

Chauntrell, F. D. Esq., Solicitor, Calcutta ... 1870 - 

Clieetham, W. H. Esq., Merchant, Calcutta ... 1870 

Chenncll, Thos. Esq., Dewan Tea Estate Dobroogliur, 

Upper Assam v* ••• ••• 1870 

Chester,t Capt. H. D. E. W. 0%. S. A. C; G. ... 1869 

Chrestieiijt T. Esq., Banally ... * ... ... 1864 

Christian, A*. Esq., Indigo Planter, Oomgong Factoi^i . ’ 

Mudhoobanee, Tirhoot ... ... ... 1869 

Chunfler Kaunt Mookerjee, Baboo Calcutta ... ... 1866 

Clai^k, Dr. Stewart, Iiispector-GenL of Prisons, N. W. P., * 

AllahabaH ... ... ... ... 1856 

Clarke, -H. P. Esq,. Cinnatoliah, North Luckimporo . via 
Jorehaut Assam. ... ... ... ... 1870 


Clay, A. L. Esq., Dept. Conunr., Chittagong • 
Cockbr^n, J. F. Esq., Kauoo Junction, Burdwan 
Cogswell, W.^H. psq., Calcutta .i. - 

Pole, Revd. J.^Supdt. Lawrence Asyluin, Sanawur 
CoiiiSjt S. E. Esq., Solicitor • ... 

Collis, F. S,, Esq., Barrister-at-Law, Calcutta 
Colvile,*t Sir J, W. , ... 

.Colvin, BrtD^ Esq., Mer^ant^ Calcutta . ... 

<foraley, Ji M, Esqii Salctttta • 

ConAinau^put^f the i^eplee^ ly^gutar ^ Force, Deolee 
JeypCre * 


... 1868 
... 1866. 
... 1866, 
... 1865 

... m?. 

... 1871 
... 1849. 
...• 1868/ 

'via'- 

... 1871 



viit. 


E. I. 


Toor- 


18?1 

1870 

1871 
1870 
1870 


Admitted, 

Commandant of ttie Erinpoorah Irregular Pofce, Erin- 
t pboi’ah [ ’ ... ... , ^ 

Comber, B. E. C. Esq.^ Tea Planter, Debrpoghur 
Conroy, G. H. W., Esq., Chief ^Storerkeeper, 

Railway, Calcutta \ ... 

Conti, Geo. Esq., Calcut't;a ‘ / ... 

Connell, T. Esq., Sildoobie Garden^ Cacbar*.,. 

(^ooke, F. C. Esq., Bhaugulpore via Azimghur and 
tiepojre ... ^ ... ... 1866 

Tope, t Henry, Esq., Merchant ... , • ... 1847 

Cprbyn, the lievd. H. Abbottaba4« Hazara, Punjab ... 1865 

Cprbyn, Gapt., E. C., Dy. Commr., Shahpore, Punjab ... 1871 

Corbett, Major A. F., District"’ Superintendent of Police, 
Bndaon ... ... ... . ... 1871 

Cornell, W. Esq., Civil Service, Mymensing ... 1861 

Cosserat, Lewis Esq., Indigo Planter, Burhogah via 
Ghupra ... ... ... ... 1859 

Gomjon, Alfred, Esq., Zemindar, Chandernagore ... 1863 

jCourion, Achille Esq., Chandemagore ... ... 1869 

Cowley, F. W. R. Esq., Civil Service, Comillah ... 1867 

Coxhead, T. E. Esq., Joint Magistrate, Gya ... ... 1868 

Craddock, W., 1st Goorkah Regt. Dhurumsalla ... 1868 
V. Cra-ster, E, 0. Esq., Civil Service, Soory, Beerbhoom ... 18*58 

Crawfo^, J. A. Esq., Civil Service, Calcutta, (President) 1857 

Craven, ^ames. Esq., Monghyr ... ... 1871 

C]pommelin, C. R. Esq., Pertab^ur, Onde ... ... 1860 

Crommelin, Lieut.-Col, J. A,, Daijeeling , ... ... 1857 

Crosthwaite, R. J. Esq., B. A,, C. S., Budaon ... 1869 

Cumberlege,t Major-General E. A. ... • 1866 

Gumming, W. Esq., Indigo Planter, Bajmehal ... 1851 

Cummins, J. G. Esq., .Telegraph Master, Cachar ... "* 1870 

6tirrie,t Capt H. 0., 19th Hussars ... ... 1865 

Currie, G. M. Esq., Civil Service, Cuttack ... ... 1868 

Curtis,:]: J. F. Esq., Indigo Planter ... ... 1860 


* I D. . 

•DaCosta, Joseph, Esq., Pleader, Civil' Conrt, Bhaugulpore) . 1865 
Dalton, Iiieut.-Colonel «E. T., Commissioner of Chota 
Nagpore ... ... ..." ... 1848 

Daly, F. D. Esq., Manager, Simla 'Bank, Umballa ... 1?J67 

Daly, R. M. Esq., H. M. Bengal Marine, Calcutta . ... 1869 

Daswhood, H. W. Eelq., Civil Service, Agra ... 1860 

Daunt, W. Esq., Mozofierpore Tk^ ^ ,... ;.. 1857 

Pavies, Lieut^Gol. J. S«, Judicial Coxnmis^cTner, Chota 
Nagj^re, 1851 ?, 



, Admitted, 

Dalbnsset, E. Esq., Cafcutta ... • ... 1871 

Dalton, G. B.^\, Esq., Civil Service; Monghyr -IS?© 

Davies,t Lieut.-Col. E. T. ... ... 1869 

Davis. W. P. Esq., Bengal Police, Midifapore ...• 18 W 

Davidson, James, Esq,, Debrooghur Assam .... .... 18?0 

Dear, Herschel Esq., Moilgii;^r*. * ' * ^,.. * 186(1 

Debendra Nath Mullick^Babog, Calcutta ^ ... • ... 1870 

DeHoxar, C. E. P., Esq., Iddigo •Planter, AllaJjabad .j.. 1871 
Delane,t Major G. • ... ... • . ‘ISd^i 

Delauney, J. P. Bsq.j*Indigp Planter,* Commillah. , •.? . 1862* 
Deputy Commissioner of Sumbulpofii * ... V.. 1866 

Deputy Commissioner of Oomraottee .,. ... *1809 

Deputy Commissioner of EllichpoVe ... ... 186^ 

Deputy CoQimissioner of Wopn ... ... 1869 

Deputy Commissioner, Booldana District ... ... 1871 

Deputy Commissioner of Bassim, West Berar ... 1871 

Deveria, J. Esq., Zemindary Manager, Bengal Coal Com* « 
pany, Raneegunge ... ... ... 1866 

Deveroll, H. Esq., Indigo Planter, Ackrigunge Factory 
via Berhampore ... ...* ... 1854 

Deverell, P. R., Esq., Merchant, Calcutta ... ,... 187> 

Dias, T. C. Esq,, Advocate, Moulmein ... ' ... 1866 

Dias, J. P., Esq., Calcutta ... ... 1871 

Dickens, Lieut.-Ool. C. H. Artillery, Calcutta 1856 

Pickson,t G. Esq., Secy, and Treasurer, Bank of Be:ngal 1863 
Dodgson, W. Esq., Kallygunge Pactory, Rungpore ... 1864 
Duff, W. P. Esq., Merctoiit, Calcutta 1807 

Duffin, Col. R. H. M. Bengal Army, XPmballa ... 1868 

Drummond,tE. Esq., Civil Service, Patna ... ... 1866 

Drury, Cbl. C. C., Police' Department, Lucknow 1860 

• E. . . . 

E/feLE, Dr.,F. J., Civil Surgeon, Kishnagliur ... 1859 

Eddy, H. 0. Esq., Dacca ... ... ... 1865 

Eden, Hon’bld A., Civil Service, Rangoon ... ... 1870 

Edgar,* J. W, Esq.*, Civil Service, Cachar ... ... 18/)9 

£dwar<b, Anthony, Esq., Meerpore Factory, !Moottee- 
harr^, Ch^parun * ... .!. ... 1806 

Edgar, E. L.^ Esq., Tda Planter, Cossipore Factory, ‘ 
• Cachar * ... ... ... ... 1871 

Bgerton, R. E. Esq., C. S., PUnjab ... ... 1864 

Eiseulohr, P. Esq., Merchant, Calcutta 1^70 

Eldridge,t P. GK Esq., Merchant ... ... 1867 

•Miot, Col. Jolni, Ar^lery, Morar ... 1889 

Enflcincr, H. C.’ Bsq.^ Indigo Planter, Blambazar, \ via 
^ Bhulpore • . ... • .m 1855 



. PAGiJsr, G* S., Esqlj lst Jud^ S, G. Court, Calcutta 

W. C. Eisq., Mcrcliant^^^^ c ... 

Palcou, A. B. Esq., Civil Berrtce, Run^ore . , • 

Pa^^l^ubar, Capi J. H; T. Stud Deftr, Pooaa, TiAoot 
Fer^sson, Hugjf, D. Efq*,.IndigQ\^an^ei’, Allyghur , 
F^erm, Dr. G. B., Calcutta 

piftKer,t lieut.-'Col*? G. B., District S^ipdt. of Police ... 
Fisher, J; H.,HEsq.,* Civil Service, Allahabad 
^J%rlies,]^Major, H. T. Eishnsghur ... 

*P^rbes, , Esq.y Civil Servicej Tajpore, Tirhoot' ‘ 
lieut. James, Dum-Dufrf r .!!. 

J. C. Ml Esq., C. E., Engineer, Kur- 


ttchpore via Monghyr 
Poirbes, L. R. Esq., Extra Assistant' Commissioner, Ohota 
Nagpore 

Porlong, Lieut.-Cbl.^ J. G. R., Rajpootana ... 

Prabcis, T. M., Esq., Solicitor, Calcutta 

Prankliu, Capt. W., H. Al.’s 76th Foot, « Secunderabad, 

ft/ Hyderabfl^d Deccan 

Praser, W. F. Esq., Bank of Bengal, Bankipore 
«a^r, G. jpsq., Indigo Planter, Gopalpore Factory, 
Jaunpore 

Pmaer, -Major the Hon’ble T/y". M., Meerut ... 

Freeman, H. Esq!, Lall Serriah Factory, Seegowly, Chum- 
parun v • 

Mrs, Annie, Singhesur, Bhaugulpore ... 
P^^rooddeen, Prince Ma^iomed, Hooghly ... 

B^tche,t Col. A. 

Pyz Alice Khan, Nawab, Bahadoor, Jeyporo ' ... 


Admitted, 

... 1856 
... 1866 
1858 
... 1869 
... 1867 
... 1865 
... 1865 
1871 
... 1856 
... 1869 
... 1869 


i > . • 

Gaotf®,’ J. F. Esq., Collsctor of Canal Tolls, Caloutyi ... 
Ctolbrtf, liieut. p. H. Asst. Commr;, Maunblioom 
N. M. Esq., Pleader, Small Cause Court 
Gibnm; T. M. . Esq., Indigo Planter, Betteah Factory, 

-iTirlioof ; .... ... .h 

pibbonyW.^. Esq., Semr., Doolba Factory, GomcKpore... 

. Gilb^ E^., Ex-Engmeer, C. L AdmMitottion, 


F. Esql, Agent; Bank of Bengal, Jilirzapore ... 
Glascott^ G. A. Esq., Iiocknathpore, Jir^wpoi^e,' E. B. 

j ... . ... ,,, e... 

p. P. W. Bagpor«^C. P, , ... 
B4boo> Ze^qiadur, Cattack y. 


1870 

1871 

1870 

1871 

1870 

1867 

1870 

1870 

1866 

1871 

1868 
1849 
1871 


1866 

1868 

1871 

I860' 

1870 

1S71' 

1870 

1871, 

,186?>: 

1871 



C.— (C?o«<»n«ai.), 

Goodeve, hswie^ Arthur, Esq.^ Bartister, Oaloniia . ‘ISj^ 

Gopeenath Boy, Baboo, Calcutta 18^ 

Gordon, D. T. hlimager, €ilk FilaWes, Surdah 18W 
Gordon, CjpL John, Commanding at Jhbelum • ■ ... 1871 

Gordon, John Esq.j BanlE .o^Bragal, Cafoi^tta * , 188& 

Gouldhawke, J. Esq., Bahoiab^ Caragola . • i.. .1861 

Gowan, Iiieut.«.Col. J. T., Ben^f Stam Corps, 2nd in Cona< *. 
mani 33rdRegt.*N. 1, AlMabad, *18^ 

Grace, Geo. Bsq.; Sjdcooroc, Cachar , .!. • . ...* . 18^* 

Graf, C. Esq., Mer^ant, Calcutta *•* ... 18^ 

Graham, Joseph, Esq.', Bamster-at- Law, Calcutta ... 18^ 
Graham, W. F. Esq., Indigo Planter, Colgong ... 186Sf 

Graham,t A. Esq., Merclmt, ... ' ... 1868 

Graham, Wm. Francis, Esq., M. C. S., Chicacole ' ... 1871 

Giant, Thomas, Esq., Indigo Planter, Bhagnlpore ... 1848 
Grant, G. H. Esq., Indigo Planter, Bhagnlpore ... 1859 

Grant, John Peter, Esq., Jnnr., Civil Service, Moorshot 
dabad ... ... ... • ... 1860 

Grant,! T. R. Esq., Merchant ...' ... 186® 

Grant, C. Esq., Lebong, Darjeeling ... .... 186# 

Gray, J. J. Esq., Indigo Planter, Dacca ... * ... 1846 

Gray, Heniy A. Esq., Solicitor, Calcutta ... 1869 

Gray, Dr. Edward, Medical Officer, Jorebant Tea Compar, 

•* ny, Cinnemara, Assam ... . ... 1868 

Grey, Lieut., L. J. H., Asst. Cqmmr., Lohardnggah ... 1871 
Greenwood, W. J. Esq., Asst. Commr., Lnllutpoib ... 1871 
GreenhilU T. Esq., V. S. ... ... ... 1866 

Gregory, J. ’A. Esq., Calcutta ... ... 1870 

Gross Chunder Sing, Goomar, Zemindar, Pikeparrah near ' ' 
Calcutta ... ... .... ... 1867 

Gney,t The Hon’ble W. ... ... ’ ... 1867 

Grey, E. E^., Moorshedabad ... ... 1868 

Griffiths, S. P. Esq., Merchant, Calcutta ... 1844 

Griffith, Ralph Esq., Principal, Queen’s Co^ege, Benares 1870 
Grote, A. G. Esq., Baraitob„Oude ... , ... 1866 

Grows^F. S. Esq., Muttra. ... ... ... 1870^ 

Grylls,%r. W. R., Civil Surgeon, 16th M. N. I., Bellary 1867 
'Xbavain, Canft.y., Commander of the Steamer Meinam, . 
€!alcutta ... » ... ... ••• JSH 

Guise, J. J. Esq., Merchant, Calcutta ' ... ... 1867 

GungaperBha4,, Baboo, Dy. poUectorjMoradabad ... 1871 



H. 


Saikett, D. C. Esq., Civil Service^ Jannpore 

F. Esq., .Manager, BiaiMib Bank of Ben'g^ Um» 
fc ritsnr ‘ ... ... 

Ball, B. W. Esq., Balkidtiraa Garden^ Gaclia « ... 

Bsndlton, J. C. Esq., Indigo Planter, Nawadah Facioiy, 
via Dr^rblningaii . ... • ..; » ' ... 

Baonlton, T. F^^Esq., Mercliant, Calcnitac ... . 

Eankm,t Major G. C. . ... . ■ “ ... , ... 

Harlow, Wm. Esq.,' Manager, Eastern Cachar . Tea Com- 
ft p&TiyyoO&cliBJr • ** . ••• 

]^yris;tO.*L. &q., C;S. . 

Hapison, H, A. Esq., Civil Service, Hrnneerpbre 
^buTold, H. M. Esq., Tea Planter, Ealabaree, Dar- 
jeeling . 

fie»ughton. Col. J. C., Comnir.j Gooch Behar, Jnlpigoree 
HaTOins,*t John Abraham Francis, Esq. ... 

Bemkins, Capt. B. L., R, A., Morar 

Haworth, J. H. Esq., Broker, Calcutta 

Hay, P." J. Esq., Manager, Sildoobie Tea Garden, Cachar 

Bayes, Dr. W. H. Chyebassa, Singbhoom ... 

Health Officer, Calcutta 

Heely, W."L.{ Esq., C. S., General Hospital, Calcutta 
Henderson, t J)r. G., Civil Surgeon 
Henderson, M. Esq., Merchant, Calcutta 
HeraiaJ) Seat,^ Baboo,* Calcutta 
Herbert, f Col. C. 

H^klots, D. G. Esq., AgrIcultuHst, Calcutta 
HerscheU, Sir W. J,, Bart, Civil Service, Nuddea, Kisha- 
ghur 

Hewitt, t J. F. K. Esq., Civil Service 
Hill, Dr. J. H. G. Turcooleah Factory, Moteehareo Chum- 
^pamn » 

HiU, R. H. Esq., Seraba, Tirboot ... 

Hills,* t James, Esq., Senior, Indigo Planter 
Hinde, W. H. I5sq., Merchant, Calcutta 
Hindhaugh, T. S., Es^., Ghowkeedangah, Raneegunge ... 
Hindmarsh, Thomas, Esq., Eastern Bengal Railway^, 
lEanchraparah 

Miesser, Baboo, Zemindmr, Mauncoor ** .h 
H obart, R. T. Esq., Etah 

y, Alfred Esq., Merchant, M()ulmem i.. 
r, Capt. T. W. j^sistant Commissioner, Ho^uagabad 


AAnAiUed, 
1870 


[way, F. H. Eeq., Indigo Planter, Monghyr 

..... . . 


Holloway, t Capt. E, V., Sth Irregtilar 
C^L Charleis, Barraukpbre 




1863 
1870 

1867 

1870 

1864 

1871 
1863 
1863 

1863 

1859 
1837 
1871 
1870 
1870 
1861 

1865 

1864 

1863 

1864 
1858 
1864' 
1870 

1870 

1860 

1865 

1866 
1837 

1869 

1870 

1866 

1864 

1870 

1866 

1888 

1863 

i87p; 



; , • Admitted, 

Homfray, J. N. Bengal Marine Service, Port Blair... 18^ 
Hoskins, Dr. T3ivil, Snrgeon, liancbee • ... ‘....*1870 

Howard, Bernard, Esq., Merchant, Mirzapore ... 1868 

Howard, Dr. J. S. Eivjl Surgeon, Oonuaoiee ...* 187Q 

Howe, Wj A. E^., B^eah,^Ghazeepoi6 .... . ... 1876 

Hudson, Cunningham,’ FsKj.,*Merohani, Calcutta’ .*.. 186? 
Hudson, 0. E. Esq., Bugli Piajra, Aziinghur • ... 1870 

Hunter, Lieut. B., Asst, to’ Sapdt. .of Tribuijir^ Mehalsj ' *' 

Keonghur • "... ... ... • • ..j •1871 

Hurrendhnr Eishor^ Sing* Baboo, Skteah, [hrhoot . ..!. 187^ 
Hurst, J. Esq., Mu4soorie ^ ’ ... *... 1876 

Hutchinson, Col. X: R. B.,* Political Agent, Morar, * .’ 

Gwalior ... .!. ... ... 186^ 

Hutchison,! J. H. Esq., Merchant, Calcutta ... ... 187Q 

Hyslop, Archibald, Esq., Merchant, Bimlipatam ... 1867 

». ' . 

lifSKiPP, C. T. Esq., Calcutta ... ... 1870 

Ireland, Wm. DeCourcy, Esq., Dy. Commr. Akyab . ... 1871 
Irving, t Dr. Jayies, Civil Snrgeon ..? ... 186/ 

Irwin, Lieut.-Cdl. W., Stud Dept., Saharunpore ,... 186# 
Isa^o, TIios. S. Esq., Sn|^g. Engineer, Calcutta * ... 1869 

Isl^re Persaud Haraiu Sing, Bahadoor, Rajah of Benares 18^ , 

J. . ■* 

Jack, E. A. Esq., Merchant, Calcutta ... ... 1863 

Jackson, Hon’ble Elphinstono, Civil Servioe, Calcutta ... 1866 
Jackson, Hon’ble L. S., Civil Service, 'Calcutta ... 1852 

Jackson, Dr. C. J., Civil Surgeon, Berhampore ... 1861 

James, A. H. Esq., Assistant Commissioner, Haga Hills, * . ’ 
As&m ... ■ ... ^ ... ... 1868 

Jwneson, W. Esq., M. D„ Saharunpore ... • ... 1852 

Jarrett, Cstot. H. S., Staff Corps, Calcutta ... 1871 

Jennings, 0. B. Esq., Sylhet ... ... 1862 

Jennings, Sami. Es<l', Allah&bad, F. R. H. S. ... }863 

Jogendronauth Mnlliok, Z e ipindhr, Andool ... 1866 

Johnstefte, Capt. J., Special Asst, to Supdt. ,of Tributaiy , 

• Mehals, Keonghur . ... ... , ... 1871* 

Jones, Frederick, "Esq., Civil Service, Serampore ... 187(7 
*Jone8, H. Lloyd, Esq., Beng^ Police, DiUagepore ... JS?! 
Jones, W. H. Esq., Calcutta ... ... 18 ^- 

Joy Sing,* Ddo,Bahadoop, Maharajah ^ jOhikari 1866 

,Joyki6Beifi&btt^eijce, Baboo, Zemindar, Ooteiparah ... ' 1856 
Vndge, W. Solicitor, C^cutta ... ..v 18^, . 

Jobg,* i^iha^oor, l&barajeh, G; 0.*B.,‘Hepal 



AdmMed, 

KaIiSE J^sen T^gfore, BaboO) Cat(m^ '***', *** 

Kally Prqsono Boy, Baboo, Ztoindar, Nofal, via, Cfessore 1867 
Kempf Geo. Lucae, ^psq., F. B 6. S., S.ecretary of tiie 
• Standard Life Assnrande Society, ^Calcqtta^ . . . 1871 

Kennedy, J. PiB Esq., Barrister-at-Law, Calcutta , 1867 
'^ettermohzm Sing, Sdboo, Dina^ej[) 0 ]^ ... 1870 

Kjdd, Dr. H. A., Civil Surgeon, Mundl%* ... 1871 

Kiacaid,,Lieut.-Co|, W. Assistaitt Political Agent, Indore, 
Central India* ... ..*. • ... 1867 

^Sangjf^B. W. ]^sq., ‘Bengal ‘Police , v* ' " ••• 1861 

Knowles, *H. Esq., Me^hantft^Calcutta ... 1852 

Ehyvett, Capt. W. L. N., District* Supdt. of Police, Ber- 
hampore ... **... ... .... 1864 

^oomudnauth Roy, Coomar, Nator^ ... , ... 1866 

Krauss, Heipy, Esq.^ Rangoon ... ... 1 865 

Kristinder B)y, Rajah, Boliehar, Rajshahye ... ... 1866 


JLaoabde, F. Esqv Silk Mann&cturer, Goorelee, via 
Ghattal ... ... .. ■ ... 1866 

Lamb, E. 'Eaq., Porsah Factory, Chumparun 1870 

Lamouroux,! F. Esq., Merchant ..« ... i?363 

Lance, C. E. Esq, Civil Service, Midnapore... ... 1§58 

Iiandale,‘Geo. A. Esq.; Indigo Planter, Tnrtipore, Maldah 186§ 
Landale, Alex. Esq., Merchant, Calcutta ... ... 1869' 

Lane,t T. B. Esq., Civil Service ... ... 1855 

Langlois, J. P. Esq., Tea Planter, Chittagong ... 1866 

15aminie,t W. R. Esq., Civil Service ... , ... 1862 

LaVi W. Trevor, Esq., Advocate, Moulmein ... 1870 

Word,tt H. B. Esq., 0. S. * . ... ^1865 

^ Lesds, l^nry Esq., > Gonserrator of Forests, Bengal, 

‘Calcutta ^ ... ... . 1888 

Lees, Major, W. M., Under'Secretary, GoTemment of 
: India, MUtary Department ... ... ...' 1871 

Leitiiert, M. Esq., Tea Planter, Hazareebaugh * ... ‘ 1868 

Letbt}ridge, T. 6., Esq., Moorlab. Factory, yhumpanm 1871 
^Ldyinge, H. Esq., C.* E., Arrah ' ... , ..4 1863 

jbevis, i^n’ble W. T. Bj^dent GonndUor, Penang ... 1840 . 
. Ja'^esay, 0. £. Esq., Tea Planter, Barobn via Dehree ... 1868c 
-X^wbeffin, W. Esq., Durbnngah ... 1^71 

idoy^ M: Esq.^ Indigo Planter, Sbapore Oondee, /{ii'lioot 1863 
tdc^d, W. Esq., Daneeling i.'. ... • ... 1869 

Hi Brmcipal, GoVeniment ^obool^f'Aris, . *• 

V ..'’i^^hyutta "I, ••• ♦ ••• «•§ l§^o 



i~0^ontinued,) 

' • Admiit9'i, 

• • • 

Lockhai’t, Capt.,.W. S. A.,. Dy. Assistant Quarter Master 
General, Morar ./V • ... •,... /18S^1 

Logan, J. 0. Esq., Indigo Planter, Midnapcrre ... 186f 

Lord, G. F« Esq., Manager, fidngal Goal Company, Banee- • 
gunge* ... . ... 1868 

Lovell, Thos. Deputy Cm6f Engineer, Luc}aiow *... 186|^ 

Lovell, Capt. H. P. StlpdJ., P. and 0. Company, Cal- * 
cutta ' «... • *....• 18W 

Lowis,t E. E. Esq.*, Civil Service , -*1864 

Lewis, J. M.*Bsq„ Civil Service, Howral\ / # , 186& 

Lowtlier,*t Robert, Esq., Civ3*Sd!rMrice ... * 1886 

Luchmeeput Sing, Roy Babbdoo^, Banker, Calcutta .;. *1064 
Lttchmessur Sing, Babadoor, Zemindar, MozuiOTerpore, * 
Tirhoot" ... • ..C ... ... 1861 

Lukin, Major P., 3rd Hussars, Abmednnggur, Bombay ... 1860 

Lushminarain, Italia, Zemindar, Bareilly ... ... 1870 

Lushingtonjt H. Esq., C. S. ... ... J365 

Lyall, B. D. Esq., Civil Service, Dacca ... .,. 1869 

Lynam, John Esq., Snpdt., Reserve Police Force, Calcutta 1866 


M. 


^0 


MacDonald, C. Esq., Dowlutpore Factory, via itooBO, 
Tirhoot ... ... • ^ ... 

•MacDonald, M. N. Esq., Fortipore Factory, Samu* *.!. 
MacDonald, W. J. Esq., Tea Planter, Assam 
MacDongall, Major W. C. Deputy. Ihsppctor of Studs, 
Saharunpore ’ ... • ... 

Mackillican, J. Es q., Merchant, J!lalcutta 
Mackinnon, Capt. W. 


1867' 

1869 
1867 

1^7 

1865 

1870 
1861 
1858 
l8fe5 


0., Dum-Dum 

Madachlan, J. E. Esq., Calcutta 
^faclean, A. T. Esq., Civil Service, Bauriteul 
Maomillaa, J. Esq., C. E., Cuttack 
Macnaghten, Chester Esq., Tutor, Bajkninar College, Bq- 
kote, KattywTW 

Macneill, Lieut. Duncan, 41st M. N. I., Cnttack 
Maopherson, Hon’ble A. Judge of the High Courts 
Oalhntta ^ ... ... .^. ... 

Macphersoujtyr.'Esq., Civil Service, Cuttack 
Maopherson,*t Goorm G. Esq. ... 

Macdonald, Mtgor J<m, Sirtvey Department, Calcutta ... * 187^1 
Macdouell, Brigadier Genh A,, C. B., Commanding 'fiohil- 
knndjlistnct, Bareilly ... ... 18!^ 

Mackenzie, tC.*, Superinteadbnt, Fresidenoy Jail, ' 
•Calcutta^ ... . * ..f . ... 1 ' ... 


1869 

1869 

• 

1B67 

1861 

1886 





flir-(ConUnued.) 

Admitted, 


MackesoD, Iaeat.-Col. P, L., 2nd in CJornmand; l^eywar 
Bksel dorps, Kherwarrah,’Bajpootana ... 1860 

Madfao Rao, Rajah, Bareilly ... .... ... 1871 

llahawg,^^ Dheraj Matahchunder* • fiahadoot*, Rajah of 
Burdwan * “ ... .... 1836 

]^aharajah* of J6hore , * / ... ... 1868 

M^arajah of Bctteah, Tirhoot •» f* ... * ... 1870 

Maharaja of Bhurtpore ^ ' ... ... 1865 


Mainwaring, Col. R. R., 6th Enropaan Regt., Cawnpore 1861 
Maitland, Capt. W. G., Asst. Commissioner, Seebsangor, 

Assam ... ... ... ... 1871 

Manager, Government Garden, Pyzabad, Onde 1871 

Manage];, Tarrapore Tea Garden, Cachar 1871 

Manager, Chnndypore Tea Company, Cachar . 1862 

Manager, Kanchun|Jore Tea Company, Cachar 1862 

Manager, Victoria Tea Company, Cachar 1862 

Manager, Bei'gal Tea Company, Cachar 1864 

Manager^ East India Tea Company, Assam 1865 

Managef, .Dahingeapore Factory, Assam 1865 

Manager, Bowalea Factory, Caclxar , ••• 1865'* 

Manager, fcoeyah Factory, Cach^ ... 1865 

M^lnager, Goomrah Factory, Tirhoot .... 1865 

Manager, Narainpore Garden, Cachar 1865 

Manager, Joypore Garden, Cachar ... * 1865 

Meager, Cntlee Cherra Garden, Cachar 1865 

Manager of Raj Shewhnr, Tirhoot ... ^870 

Manager, Noakaoharee Tea Company, Assam 1866 

Manager, Public Garden, Bareilly ... 1868 

Manager, East India Tea Company, Cachar 1866 

Manager, Koomtar Tea Garden, 'Assam " • . *1869 

Manager, Chincooree Tea Estate, Cachar 1870 


Mapdelli, L, Esq., Te^j, Planter, Darjeeling ... ^ 1868 

Hwikjee,* Rustomjee, Esq , Merchant, Calcutta. * 1837 

M ahook. Dr. S. J., Civil Surgeon, Chyebassa •• 1866 , 

Maiiijidin, Capt. P. S., R, B., Allahabad ... 1871^'' 

Mdrinden, H. C. Esq., Barrister-at-Law, Calcutta 1869 

liarkby,t Hon’ble W., Judge of High Cpurt • * 1866 

Maarquard,t 0. Esq;, Merchant 1862. 

MarBdeh,*F. 3. Esq,, Barrister, Calcutta •• f ISTCT" 

M^tiin, Esq.^ Tea Planter^ Pjuikabaree^ Daije^g 1868 



awit. 

. " ^Admitted, 

Masoyk, J. W. Esq., fndiffo Planner, Jntigypoiie ... 1858 
Master, C.Jjr.,^Esq., M. 0. 6., ChatfceVpore .via Gangam...; ^871 
Masters, *t J- W. Esq.. ... ..... 183ft 

Matthews, P. E. Gt^ Esq., Ifpii Works, Kala- • 

doongee near Nynee Tal. • ... ^ . ... 1871 

Maunsell,^ieut.-Ool. P. R., CKukrata* * • .... 187(J 

Maxwell, Col., H. .H., R.^., Superintendent, Gun Foundiy, * 
Cossipore . .... • • •... ...^ 1W4 

Mayne, E. 0. Bsq.,*0. B., Civil Service, Allahabad . A- .1869 
Me Alpine, Robert Ejsq., I^ttickcherfy Estat^Chittagong 1865« 
McDonelljt W. P, Esq., Civil * / t ’ 1866f 

McFarlane, A. C. Esq., Merohant, Calcutta ^ ... dS^Q 

Melvill, Hon’ble Maxwell, Judge of the High Coml,. ’ • 
Bombay* ... ^ ... ... 1871 

Mercer, Lieut.-Col. T. W. Dhummsala ... 1866 

Meres, W. P. Esq., Civil Service, Hooghly ... 187(4 

Mesurier, C. B. Le Esq., Allahabad ... ... 1861 

Meugens, J. G. Esq., Merchant, Calcutta ... 1865 

Millar, Major P. J., Deputy Commissioner, Mooltan. ... 1869. 
Miller, Edward Esq., Merchant, Calcutta ... 1856 

Millie, W. J. Esq., Tea Planter, Cliittagong ... 1866 

Mills,’*! Andrew John Moffat, Esq. ... t 1836 

Mills, Lieut.-Col. H., Dy. Asst. Commissary General, 

Bareilly ... ' , »»* . /•; 1871 

.Minchin, P. J. V. Esq., Aska, Ganjam ... • 1862 

Minchin, Charles Esq., Merchant, Bimlipatam ... 1864 

Minto, W. Esq., Debropghur, Assam • 186^ 

Mitchell, R. Esq., Merchant, Calcutta ... ... 18§8 

Mohes Chufider Baneijee, Baboo, Cuttack ... ... 1869 

MoJiima Rungun Roy Chowdiy, Zemindar, Kakinia, • • 
Rtogpore ... ^ ... ... 1866 

Mohendrolall Elian, Koomar, Narajole, Midnapore . .... 18U 

Molony, B, Esq., C. S,, Commissioner, Rampore Beauleab' 1866 
Money,*! W. James Henry, Esq., Civil Service ... 1837 
Monqr*! Major E,, C., Deputy Commissioner .... ^1860 

Moody, John, Esq., Ifeneegunge ... .... 1870 

Moore, O. W. Esq., 0. S., ^zimghur ... • ... 1865 

• Morarf, P. C. fJsq., Manager, Rungorah Factory, Debroghnr IS?©* 

Morris,! J. H. Esq., Civil Service ... ... 186® 

* Mordan Alie.Khan, Mahomed, Prime Minister, Mar war, 

Jodhpore ... */ ... • / ... . ... l8f0 

Mosely, T. H. Esq., Merchant, Calcutta ... ... 1862 

Mowbray, Arthur H. Esq., Menchant, Calcutta J866 

fltair, Hon’bwk^ lieutenant-Goveruor of 

.•N. W.t>.^2fiakbad. ‘ V W 



xnin. 


jllj—(Continufid,) 

, Admitted* 

Hull^/^Prr T- Ffreach, Eesid^c^*Afifir Surgeo^ dJlsa-r, 

<• Bajpo^na .,. ... ••• * " ••• . 1871 

Mordooh, A. W., Esq., 0.®E., Serajgunge ‘ ... ... 1870 

Mnrdoch, James, Esq., Merchant, Cafoutta* ... 1871 

Harray, Col. J. J. Commandant, d.4tli •Bengal CavalSy, 

‘ Deolee , ...* ...* , ... 1867 

Murray,- Capt. W. G., Revenue Suryey, Calcutta . ... 1870 

Morrqy,, Capt. J., Asst. Conservator of Forests^ .Mussoorie 1870 
Jluspra^it J. Civil Service ... . « ... 1847 

^ . ' • ‘.t " *■ ' Ol. ■ * 

5 •‘Il ... 

t ' ' 

SAnsMyTHt J. Esq., Civil Service ... ... 1852 

Nawab, Nazeer Ally Khan Bahadoor, Calcutta «... 1862 

Kembhard, Lieut.-Col. W., Commissioner, East Berar, 

* Oomraotee ... ... ... 1861 

Ne^n, Thos. Esq., Barrister-at-Law, Allahabad ... 1870 
Ni(^els,$ C. Esq., Indigo Planter ... ... 1866 

Niladhur Singh Deo, £^jah Bahadoor, Sonepore, Sum- 
^’bi^ore '... ... ... ... 1870 

l^obin Chunder Kag, Baboo, Zemindar, Midnapore ... 1866 

Noble, Capl. €/. S., Assistant Settlement Officer, Lucknow 1870 
Noor Elhan, Huzrut, Minister of Jowrah ... 1871 

Nuthall, Major General W. E:, Political Agent, Munnipore 1871 

OiK>70BUBN Goho, Baboo, Merchant, Calcutta ... 1856 

Odlmg, 0. W. Esq., C. E., D. P. W., Bhuddruck 1871 

Ogbonmc, C. H. Esq., Calcutta ... ... 1867 

O^Vy, J. fV Esq., Merchant, Calcutta ... ... 1865 

O^eef, J. W., Esq., Merchant,, Calcutta ... *1871 

Oidham, Wilton Esq., LL.D., Civil Service, Ghazeepore ... 186i7 

Onraet, P. T. Esq., Bhaugulpore - ... ... 1857 

Onasch, Revd. H. Ranchee, Chota Nagpore ... ... 1869 

Orohard^ Mqjor W. A. D., B. 8. C., Barrack Master, 

Meeiut ^ ... ... c ... ... 1877. 

On^ J. Cave Esq., Solicitor, Calcutta ^ 1868 

Orr, lictth-Col. Alexander P., Roy Bareilly, Oude 1868 

Osborne, Col, Willoughby, F.R.G.S., F.G.S., Political 
J. Ag^t, Bhop^ Sehore . .... r ... ... 1802 

Osborne, Captain J. H. Willoughby, Revenue Survey, De- 
brpoghur ... ... ... ... 1870 

L>|^uL«Co1. W. G., (12th Madras If. I., y#*- 1846 

A. W», Exwutive Engineer ,r ' 1800^^ 



am 

p 

’ AdmitteS,. 

PADDAT, (^pt^ -Af/C., Rbml JfnmnecrB, Bareilly ^ ,1871 

Palijer, CJnarleS, Esq., Medical jfeervice, Cfdcutta * \\ ^18^ 
PttlmeV T. A. G., Esq,, Oqwupore •/*.., 1861 

Park, Robert B^q., Indigo Plknter, Cojgong . 18i>5 

Parrott, iiieut.-Col. B.«, Stili Department^ KarrfintAdhee.., 1867 
Parker, W. H., Esq., Executive Engineer,* Gwalior Divi- * 
sion, Gwalior : ... ... • isn 

Patterson, A. B., E^q., Civil Service, Puttelip6ro^ ’ -1871 

Paske, Dr. T., Ciyil Surgeon, Mirzapore ^ * ' :^**^i66^ 

Payne, Dr. A. J., ljTBdical*Scr vice. Calcutta/ I * ^ • ...* 1860 
Payne, H. E. E. B. -Railway, Seala^ \ ... #1869 

Peal, S. E. Esq., Tea Planter, tSapakattee, Seobsaugor^ ’ • 
Assam * ... ... ... 1867 

Pearl, J. Esq., Tea Planter, Rajmore Tea Estate, Seeb- 
saugor, Upper Assam ... ... ... 1870 

Peary Mohun Banerjee, Baboo, Pleader, High Court, N. 

W. P., Allahabad ... ^ ... ... 1868 

Peddie, Graham, Esq., District Engineer, E. I. Railwa;^, 
Allalmbad ... ... • ... 1S6S 

Peel, Fredk., Esq., Merchant, Calcutta ... 1871 

Pellew, F. H. Esq., Civil Service, Hooghly ^ • ... 1863 

Peppc^ T. P. Esq., Chota Nagpore ... 186^ 

Perkins, Dr. 11. H,, Benares • ... *•* ... 1859 

ferrin, Monsieur J., Silk Filatures, Berhaihpore . ’ *..! 1859 

‘Pertap Narain Sing, Baboo, Deputy Magistrate, Bood- 
Bood ... . ... ... 1863 

Peterson, t A. T. T. Esq., Barrister, High fcourt ... 1849 

Peterson, Frederick Esq., Secy., Simla Bank, Simla ... 1862 

Pbear, the Hon’hle J. B., Calcutta ... ... 1867 

Phillippe, Clement Esq., Indigo Planter, Balacole, *bna 1851 
Phillips, James Esq.*, Indigo Planter, Bhikarpo^e via ^ 
TKoosteah ... ... ... ... 1858 

Phillips, A. Esq., Barrister-at-Law, Calcutta ... 1870 

Pickance, Lieut. W. John, Madras Stafl' Corps, Chutter- 

pore, Ganjani Disti’ict ... ... ... *1867 

IVachj> Dr., David, Pume&h ... « ... 1871 

Pigott,, William Esq., Brokbr, Calcutta ... 1864* 

'Pinney, G F.^Bsq., Jorfehaut Tea Oompahy, Assam ... 1871 

•Pl^wden, W. C. Esq., Civil Service, Meerut ... 1869 

Pggose, J. G.’N. Esq., Zenfifldar, Dacca ... 18561 

Pollok, Maior. P. T., (Madras Army) Executive Engineer, 
Gowh^ti • . ... .... ... ... I860 

’Porter,t G.1\Esq., Ciyil Service , ... ... 1863 

rcit^ A. C. E^.y^erchimt, Calcutta . ... \ ••• 1870 



f.’^lOontiniiedj) • 

. • Admiifed. 

Poonia piiunder Roy, Zemind^ ^.Ts^dlly , ... 1870 

PoTtiftot]^Y l^ajor li. 13. A., Ben@a^ ^taff^Corps, oaT;^§oife!«t . . . 1865 

PowelJj Alfred, Esq., Saharunpore .t * . ... ... *•‘^871 

Poweri^Ainbrose W. B.'Esq., C. Tippeife^, Gomillah 1809 

Fratap^ Cliandta<‘Gbosa, Baboo, Calcnjbta ^ 1869 

prentis, 0. Esq. /Civil ^Sbr^on, Gbmickpore *... 1866 

Pi^stage, FraukliD, Esq., C. E., Sealdab*.'' ... 1870 

Pride/ Charles. B. Esq., Calci?4;ta' ♦ " ... 1870 

Pibjgldj, B. -B. Esq^ Badalipar Tea Garden, Assam ... 1870 

H..T. Esq.^ Civil Service, Patna ; ' ... 1870 

iSior, Gefie:^.*! Cl^^as.,\C5omxnfendiBg at BhnrmWla ... 1867 

PA>iMetor^Jugdistk)re Estate, BeeLfdea, Shababad ... 1869 
Protb/^oe^ Lieut. Mootaguej Madras Staft Corps, Asst. 


Superintendent of Port Blair , ... • ... 1869 

’ProSono Coomar Banerjee, Calcutta ... ... 1871 

Pi*esident, Municipal Committee, Allygbur ... 1870 

Puncbanana Mitter Baboo, Calcutta * ... ... 1870 

Pyue, R. Esq., Nulgunge, Purneali ... ... 1867 


Q 

QuiHTOSjt Ewj., Civil Service 


1865 


■■ R- 

Raban, Lieut.-Col. H., Sliilling ... ... ... 1858 

Badcliffe, Jobn, Esq., Mercbaut, Calcutta ... 1871 

Ba^ab of Bbadawar, Agra " ... ... ... 1869 

Bajab of Kuntil, Mirzapore ... ... 1871 

Bajkissen Jldokeijea,* Baboo, Landholder, Ooterparab ... 1836 

Bamdass Sen, Baboo, jZeniiniir, Berbampore ... *1869 

Bam Bnnguti Cbuckerbutty, Zemindar of Heetapore, « 
'Beerbboom ... ... ... ' ... 1869 

Bamanautb Tagore, Baboo, Calcutta ... ... 1842 

rj^manymobun Cbowdry, Baboo, Zemindar, Rnngpore ... • 1861 
•Bam^sUr Boy pbowdry, Baboo, Zezpindar, Allahabad ... 1868 

Battra;f, Haldane, B&q., Asst. Supdt. ;>f Police, Pakour 1871 
‘Bbyenisbaw, E. Esq., pivil Service, Cuttack ' ...' 1865 

Bi^y, Iii(Batt»Oal. Cbs., Benai^^ ... ./» ... 1871, 

LBe^atb, R.' Esq., Assistant Sap^i^ntendent of Police, " 
^^Myatloung District, Henzadab, Btmn^ ... ... 1868 

J. R. Esq., C. S., Azimgurb 1866 

Reinbold^t H. .. 1862. 

,'F; S. M. Es^./Bosecandy^ Cacbar^' t». 1874 

‘ J. Esq^/Metcbant 


■a 

•y-' 





Bt 



' ^ Admitted, 

... 1871 
. / >4866 
•.\*1840 • 
Polic^^ . 
1871 


Ricliardson, 

Bidge, 

Ripkgfct 

Bitchie,. D. W, OA. .District* Supdi 

Chyebassa ... .\ 

Robarts, iLieni-Col,’ Charlefi, •Commtfndltnt, 17th Bengal - . 

Cavaliy, Seetapore ’ .... * . ... 1862 

Robarts, H. Esq., ^digo Planter, fellah, Allj^hnr loW 

Boberts, Roberii Eaq., Chief Auditor, E, I B.. Calcutta' ^ .*1870 
Robertson, J. CjiEs^., Cii^l Service,* Aliahal^ , 

Robinson, S. H, Eilq-, Merchant, C|jJcuttd /..A W »../ 1864 
Robinson^t J* Haniilton, Esq.,* Merchant \ ... : ^1863 

Robinson, t W. Esq., District Eilgr., Delhi Railway \...v 1*667 
Robinson, .W. A.,*Esq., XJmballa ... ...^871 

Robinson, Revd. Julian, AlJalhabad ... ... 186S 

Rochfort, W. B. Esq„ District Supdt. of Police, Howrah 1868 
Rodrigues, P. Esq.,. Merchant, Calcutta ... l]^7l 

Rogers, Arcbd. Esq., Solicitor, Calcutta ... ,,, 1858 

Rogers, Lieut,, G. W., 4th Goorkas, Bukloh, Punja](/ ... 1871 
Roodurpurshaud Chowdry,* Ifanpore, Tirhwt ... 1867 

Roordur Purtab Sing,* Rajah Bahadoor, Dewan of Puima 1868 
Roquet, V. Esq., Indigo Planter, •Moharagungo Facttory, 
Azimghur 

Rossjt Mars Esq., Merchant * , ... 

.Row, Col. W. S., (33rd N, I,) Lucknow ... 

Row, G. L. Narsing, Esq., Admiralty, Madras 
Rowett, J. T., Esq., Merchant, Bangoon . ... 

Ruddock, E. Esq., B. C. S., Bankipo^e, Patna 
Russoed Klian Chowdry, Moulvee, Mahomed, 

Nattoro n.. .... ^ ' 

Russell, T. M. Esq., Calcutta ... ■ ^ ... 

Buxton, t G. Esq., Merchant ’ ... 

Ryder, L^ut.-Col., S. C. D., Jubbulporo 


Zemindar, 

V. 


1860 

1865 

1854 

1871 

1871 

1868 

1871 

1868 

1861 

1858 


s. 

^ciOBE.Dati>, Baboo, Merchant, C^entta * 

, Samaohnrn Law, Baboo, ]9!ei'chaat, Calcutta 
Samnells, Cay^u W. E., Assistaat Commissioqer, Pnrnlia 
' S,>ndT8, Mrs. j&.nnie, Bbaugulporo 
Saunders, P’. W. Esq., Lnfidtpore 
Savi, J. B. Esq., Indigo Planter, Kobatta Jessore 
Savi, Tlipmasr Bsq., Indigo Planter, Kishnaghur 
^Igceales, Jalf^, O’grftn, Esq., Cbqoadangah 
Schiller, t F. Es^ Me^ant * ..f*-- . .... 

'•'a t . a ' a 


idso 

l$5d' 

18W 

1870 



'1871 

... 

-^1862 


1851 



V? 




Co^inued,} 

- ^ . Admitted, 

Scott, Capt. G. J.^Siiperintenfeiilal. G.jSJN.. CWpany, 
Cafeafea... ...* ^ ^870 

Scot<f,^/G. Esq., Ajssistant S\iperi^fendent of Police 
.Durb^ngah, Tirhoot ‘ * ... 18(te 

Secretary, Agricultural Society, Satl^ira ... 1871 

Secretary, Public* GardeA, Azimghur' * '... ... 1871 

Secretary, Locals Fund'Committee, Umrifejur • ... 1859 

Secretary, Local iHjnd Comuqttefe, d?^etozepor^ . ■ ... 1861 

Sectary, public j^rdeu, Bau da . . ... 1855 

Seemly*, Publiq Mlrdeu, Moiighyr , **V * ' 

Sficretary,«^jblic^3amen, Camipore ... 1860 

Secretary, yaiitonil&nt Public GarSan, Agra • ... 1865 

Secre^y/Assara Company, Calcutta ... , ... 1865 

Secr^^i^ Public Garden, Jaloun, Oprai ... .... 1866 

jSecretai-y, Govt. Garden, Muttra ... ... 1866 

Secretary, Local Committee, Chindwarrah ... ... 1867 

Seqjpetary, Local Committee, Jahnsie * ... ... 1867 

Secretary, Local Fund Committee, Boitool ... ... 1869 

Secretary, Lgcal Fund Committee, Moziilfergurh ... 1869 

SeSretary, Local Fuiid Committee, Raepore ... ... 1865 

Secretary, Municipal Committee, Miraapore... ... 1869 

Secretary, *R(ftid Fund Committee, Jauiipore ... 1867 

Secretary, Local Committee, Chanda ... ... 1870 

Secretary, MdniU|)al Committee, J hung ... ... 1870 

Secretary,-. Local Fund Committee, Belasporo ... 187P 

Shabamut Alice Khan, Meer Bahadoor, Superintendent of 
Rutteeaua, Indore...' . ... ... ... 1870 

Shamloll Du tt, Baboo, Calcfitta ... ... 1871 

Shaw, J. Esq., Sub-Deputy Opium Agent, Burhurwah, 

•Chumparun^ ... . ‘ . ... ... 1871 

Shaw, D. T. Esq., Merchant, Calcutta ... ... '1865 

Shearin, E. Esq., Mercliant, Calcutta ... ... 1856 

Shelley, Major T. M., late 11th Regiment, Morar 1871 

Sheodial Sing,* H. H, Mohakhan, Rajah of Alwar ... 1863 

Sherq^, J. W. Esq., Civil Service, Allahabad... • ... ^1869 

Shem^, W. Esq., Jorrada, Jessore ... ... 18^ 

ShQlingfbrd, G. W. IJsq., Kolasay Factory, Pumeah ...* 18 w 

Sh0rtt,t T. H. Esq., Civil Service ... ' ' 1866 

Skonldmg, J- W. B. Esq., B. A., Veterinary S\«rgeon, 
c Sa^amnporei ... . ... ... ... 1871 

6|^ge Esq., Civil Engineer, K. I. RsQiray, Cal- 
. ' ... ... ... ’ ... 1869 

Siniemsy C. J. Esq., Tea Planter, Borsella Factory, 3{prar 
Saata^ Post ITpper Assa^ ... IS^M 


Esq-t Civil *Somoej^^ Aainjgpl^*' 


18d6 



ocxiU-- 


^.•^(CofUimed,) ^ 


1, ‘Calcutta 
Hr^blut 


Admitted^ 
1854 
v«i j3SfO 
186» 




Skinner, A. Esjq.^Thj 

Slater, EjiJf. !t]sq., Bank 
R. B. Esq., 

Smith, G. M. Esq., ^ 

Smith, Esq., Calcutta . 

Smith, R. H. Esq., PnucSpal Sadder Ame^n, ^lifterut 
Smith, James Esq., Shahporef Tirhoot ... • 

Smith, Thomas T. Esq , HrfmpooVal^JFactory, ^ Jeagungo 
Smith, C. M. Esq., •Merchant, Calcutta • 

Smith, W. IE E6(5[?,.'CiviL ^^ervice, -AllyghuryT. . . 

Smith, Maxwell Esq., Hursingp4)r8,jrirhoo^/..'j\ ®... 
j Spankie, Hon’ble R*.,’ Civil Service, N. W. AUalftbad 
Spencer, C. J. Esq., 0. E., E. I. Railway, Ucharah \l..\ 186? 
"Spicer, A.,. Esq., Tea Planter^ Cachar ... Y. \^869 

Stalkai*tt, William Esq., Merchant, Cal., (Tice-Prmden^^ 


Estate' Liikimpore Assan^- 

*186Q 
16,63 
1864 
865 


1869 

^965 


Stalkartt, J. Esq., Merchant, Calcutta 
Steel, Donald, Esq., Eastern Cachar Tea Company, Cachar 
Steel, Lieut-Col. J. A., Bengal Staff Corps, Rgy Bareilly, 
Oude ... ... ... ... , 

Steel, Lieut. E. H., R. A., Revenue Survey, Derah Ghazee* 
Khan ... ... ... ... ^ 

Stephen, J. Esq., Dacca ... ... i 

Stephenson,! Cecil Esq., Agent, E. I. Railway ^ 

Sterndale, H. B. Esq., Bank of Bengal, Dglhie^-^* 
.•*6teriidalc, R. A. Esq., Civil Service, Calcutta * . •!.. 
Stevens, H. W. Esq., Executive Engr., Durbangah 
Stevenson,*! William Esq , Junior, M. D.* ... . • ... 

Stewart, A. N. Esq., Collector of Tolls, Jungypoor 
Stewart,! Dr, J. L. ... ... / ... v. 

Stewart, A. Esq., Manager, OornabunA Garden, Cffl(Aar... 
Ste^rt, R. D. Esq., Raneegnnge ... ^ ... 

Shocks,! J. W. Esq., Gonatea, Synthia ... % 

Stokes, Allen Esq., E. I. Railway, Howrah ... 

Stoney, R. V. Esq., Civil Engineer, Ungool via Cuttack 
Stoney, T. Butler^JSsq., C. E., Dehree, Shahabad 
^rachev! Lient.-Col. R, (Engineers) 

^randj^A. Esq., Stock Brpker, Calcutta ' 

• Stuarf, Alex.*Esq., Ranpegunge ... ... | 

g Stubbs, Lieui^.-Col. W, H., 4th Regt. N. I., Allanabad ... 
Sturmer, Edwin Esq., A^istant Engineer, Canning 
Town, Mutlah^ ... ... • ... 

Stnrmer, JohujJpsq., Civil Engineer, Calcutta 
Esq;, T] 


1865 

igei 

im 

1870 
1856 

1866 
1870" 

1871 
1867 
1834 
1892 
1864 

1870 

1870 

1866 

1867 

1866 

,1869 

1867 
1§70 
186y 

1868 


Dn, Jok . 
JElol^rt 

▼ noTkoi. T 


'^ooka Kiojha, via Gazeepore 
^elfatna Lpnatic Aaylum, Patna^ 
“ lotop^y, A.Bsam ■ ... 

k‘ • * • * 



^1864 

186d, 

1871 


.In 



t' ^ 

. ,5 o 

^ Admitted. 

STipdfc.,.Serajgang!).Jnte Com^y^Serajgjf'nge ... 1868 

James Esq., Pmcipai^ id/the^i'esitleiicy GoUgge, 

* .... ' ••• ' ...^^11 
SvSihpTipd, Charles J. Esq., Merc^^, CalcB.ita ... 1898 

SathOTiand, H. Q, Esq., Civil Service, Sylhet ... 1860 

Sutherland, H. K. fisq|., Merchant,' Calcutta’ '... 1870 

Sr^herhmd, A. B. Esq., Merchant^ Calcutta ... . ... ]870 

^ttyEmbud Ghosf6, Eajah,* JBho'ol^yelas ...^ , ... 1869 

.. Swkid^* T, Gi E^ , Calcutta ... * ..« . ' ... 1855 

Williamj&iq., Attdmey, Cal(jqtta^.».‘' ... 1859 

Syed WelJ^V ^an, Patpa , ...v ... 1871 

Sy^es, ArtjSm Merchant," Calcntta-..-. ... 1869 

T. 


Tabutick Nanth Dutt, Baboo, Calcutta ... ... 1866 

Tftylor, V. T. Esq., Civil Service, Bliangulporo ... I860 

Taylor, W. C. Esq., Cuttav'k ... ... ... 1858 

Taylor, ‘Prank, Esq., ExecdEive Engineer, E. I. Irrigation 
■'T'^d Canal Company, Hidgelee ... ... 1868 

Temple,' the Hon’ble Sir B., K.C.S.I., Calcutta ... 1869 

Templer, Liejitrf'Col. H. J., Staff Corps, Bareilly ... 1871 

Tennant, Major T. E., Calcutta ... ... ... 1868 

Thelwail, C6i.'v!,'B., 0. B.,M'eoanMeer ... ... 1851 

Thomas, J. Esq., 5iIercKant, Calcutta ... ... 1867 

Thomas, J. P. Esq., Merchant, Calcutta ... ... 186'? 


Tlsompson,t Lient.-Col. B., Political Agent of 
^ompson. Rivers Esq., Civil Service, Calcutta 
Thompson,* Dr. R. P., E[ooghly... ... . ... 

Thompson, B. E. Esq., Calcutta 
Thompson, A. Esq.; Chandeeghat Tea Garden, Cachar 
Thompwn, ‘IJenry, Es*q., Manager, Moran Tea Company, 
Seebsaugor, Assam ... ... •... 

Thompson, Ninian, Esq., Judge, S. 0. Court, Calcutta ... 
ThoiT®, J' Esq., Lucknow ... 

T%wbn^ E. A. Esq., Merchant, Calcutta ... 

- Tohner^, Dr. OEabre, Health OfiSSib, Calcutta, {Yice^ 
.’y^f^ent) . .*?. ... ' ,••• 

Tootaiy, Geo. Esq., Indigo Planter, Conti, TirhOot,<» 
Toynbee, G. Esq., Cuttack 
4(^^a^rd|^3'ayd. John, Serdmpore ' 

jllajoiNGen^^ James, V. 0., Meerat ... 

’^hgba^). .Biohd., Esq., Kolinjura, Jaunpore ... * ^ 

..5^^561?, W- T. Esq., Civil Service Banco^Wvh ; 

Esq.^ Flatiter, Seebsugop" 


18fo 
1862 
, 1867 

18 n 

1862 

1870 

laa 

1863 

1869 

18'?6 

ll^ 

1856 



l~(a 


Turnbull, C. S. E^.' 
Tumbull^^o <Hon’ble 



itureTj^Ghuttal 
befHcq^ Meerut 


Admitted, 

-1853 

\86i> 


ItoBort Esq. 

5firuer,t H. B. ^ 

Turner, Hon’ble 0. A., AllaliaWi. • 

Turner, 0. G. Esq., ' €^vil Servtce, 'V'ifiagapatjvu "T8(>y 

Twynam, Capt. J. E^^utive Officer, Eroiue ... l8S6 
Tytler, A, G., P]sq.^ Sn^'- *^ejyitj (^ium Ag/ht of Alb|?-^ ^ • 

, gunge, Sewan . • ... V. " ’ ./ .•187JL 

K- 

Unwin, Howard, C. E.^rBrigation Dept^jU'd^n... -ISeQ 

V 


•»# 


Vancutsem, lE. C, Esq., Mercbant, Calcutta ... 

Veen, W. Ter, Esq., Mercbant, Calcutta 
Vernon, John Esq., Execiftire Engineer, Debrooghur 
Vertannes, J. C. Esq., Civil Enginec ^ , Contai 
Vizianagram, His Highness the Ra;]ak of* ... 

Voigt, S. E. Esq., Merchant, Calcutta ’ 

‘ ^ w- 

Wagentkeiber, W, Esq., Tea l^lantpr, Debroog ] 
^Wagfiitrieber, W. J. H. Esq., Sonarie, Seebsangoyl 

'* ^ssam ... ... : 

■jker, William, Esq., Tea Planter, Seebsaugor, ^TTppe^ 

... ..r • ^ ... 

Wallace, Adolphus Esq., Rungajaun Factory, Golaghaut, 
Assam * ... 

Wai^, J. D. Esq., Civil Service, Purneah 


J9m 

1864 
1^71 
A 1865 

z.'M 

C 


iper 


Ward,f Lieut.-Col. W. J., 8th Bengal Cavalry 
War neiy Thornton Esq., Emigration Agent for 
Kiddbrpore ... ... .... 

Waterfield, E. Esq., Civil Service, MozuflTernuggur 
Watdi'field, WillidlflNEsq., Civil Service, Allahabad 
Waucbppe, S. Esq., Civil Service, Hoogbly | 
Webber, P. y. B. Esq., Civil Stlrgeon, Dinagepore ^ , 
Webster, H. B, Esq., Civil Service, Saliarunpoif 


T/i(^dad, 


1857 

1868 

l57C 

186« 

1861 

187? 

^7* 

,1846 

■i87« 



li 


SB, Sir dqlm, Barfc, Mirzapore 
Y. Esfl., 0. S.,* 


'eston, JobL . 

White, 

CftcW 



gp S. e. QpnrJi^Magoorah 

iacoorie Tea 


186 

1866. 

3867' 

T86a( 

1866 







IK. — (Cmitinued.) 


Admit 


ftpote 


18 

18 

18 

18' 

181 

18; 

m 

18; 


WWttjr, Irwin J. ^Isq., .Civil E. ^^^^lal^way Chord 

'^e,)lKnni aaton, Aaseusots r V 1' 
Wiflrii)i^tt]^obert Esij.^ M D/a A * 

Percy, Esq., Civil SeTviti^;i"j)r,iisWo^%'W.' P. Inf 

Fredericjc, Esq., Bengal Police, Pboioolia ... D 
WilJKiTiSQii, Majov A. E j^CsCntonmenirAlftgfe., Lucknow .. 
WilkinBon, C. X Esq., Bairister-at-JCiiaw, Calcutita .. lh> 
‘VTilkinfif'jn, A. F. E^q , Manager, ^PoUaryikConcerL , Shaltabad 1^* 
^111101^4300,+ Major James ... ' ... 1^* 

c%«fiate.-on,t LiebSraV. J. ' ... A*; * ' ... 1^- 

* Wilinolijt Asst. *CSommissioncr, Spnthal Per- 

gimnabsir .. v. 

Wuso^?,t G* Esq., Deputy Magistrate 
Wil^njtvpLarles Esq , Surgeon, 8tb N. I. 
e32B^on,t\aeut.-Col. H. M. 

Wilson, H. F. is'sq., Serajgnnge ... 

W^son, Win* Esq , Indigo Planter, Bansgbat, Chnprab . 
Windle,*jt. A. Esq., C. E , Executive Engineer, Calcutta 
Win^roye, Qement Esq., Tezpore, Assam 
iSW&ii'ej Charles F. Esq , Sub-Deputy Opium Agent, Gor- 
* rackpore . . . / 

Wintle, Ctfpt»F. E., 18tli N. I., Goyrackpore 
Wintle, Col. E. H. C , CantoiHueni Joint-Magistrate, 
Dum-DuiP,'^ i^^-PresiWt’wA) ... 

Wise, l)tt. Jan'ies, Civil Surgeon, Dacca 
Wood, James M. Esq., Nagagollie, Dcbroogbur, Assam .. 
Wood, C. 0. ]Ssq., Assistant Commissioner, Rajmehal 
T^oodbridge, George, Esq., Civil Engineer, Oude anfl 
Eobilkuud Bailway, Bi^reilly ... ... • ... 

Woodford, Dr^O., Calcutfw 
Wolseley, C/ptain G. B., Station Staff, Delhi 
Wood^te, ^ptain F. H., 14th Seiks, Jullunder 
«Wqrdie, T. H. Esq., Merchant, Calcutta ... 

.W^?^,t J. B. Esq., C. S. 

^Warij^i%,Lt.-^Col. J. A. Cantonment Magistrati^ .Morar ... 
"Wtight, H. Esq , Shapore, Punjab 
Wrij^ht, A. (f, i5lq., Deputy Magistrate, Raneegunge 
Wy^ht, Dr. Da^el, Katmandoo, Nepaul 

W. Em Judge, Small Cause Court, Cuttack ... 

General^ Ca^ 


m 

is: 

m 

18; 

]8i 

18< 

58! 

181 

181 

186 

187 

185 

180/ 

ISJi' 

18^' 


. R. Offg. Deputy Asst. Coiqmis- / 

^re ... ^ fc.. ... 


B. J. fisq*, Stati^Master, E. I. R^^ilway, FJVnu^ 
.W. 0* S., O^^ore 

HejEuhibSh 

■ at 


18< 

n 






